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WIND-TUNNEL INVESTIGATION AT MACH TsuMBm FROM 0.8 TO 

CHARACECIBISTICS OF AN W s W E E L " W I N G  

By James L. Summers,  Stuart L. Treon, 
and Lawrence A .  G r a h a m  

SUMMARY 

- Results  are  presented  for a wind-tunnel  investigation  of an airplane 
model  with a 3.4-percent-thick  unswept  wing of aspect  ratio 2.45 at Mach 
numbers f rom 0.8 to 1.4 at a Reynolds number of 1.5 million.  Longitudinal 
characterlstics  are  presented f o r  the  basic  model  and for configuration 
variations involving two  types of wing camber, an area- ru le  fuselage  modi- 
fication, various external-store  arrangements,  several conmntional missile 
installations and  one  designed  according to the  moment-of-area  concept, 
and  two  fuselage  dive-flap  arrangements.  Lateral-directional  characteris- 
tics  of  the  basic model with  and  wfthout  the  empennage  are also included. 

Ebident for the  basf-c  model  were a t a u - o n  pitch-up  tendency  at Mach 
numbers of 0.8 and 0.85 b e g i n  at a lift  coefficient of 0.7, and an 
abrupt  fore-and-aft  center-of-lift  travel  at  transonic Mach numbers near 
the  zero-lift  condition.  The  configuratiom  having  the NACA modified-mean- 
line  cambered wing, as compared wTth the  configurations having the  leading- 
edge-flap cambered wing,  had (I) higher minimum drag coefficients, 
(2) lower drag due to lift, (3) higher values of maximum lift-drag  ratio 
paxticularly  at  subsonic Mach numbers, and (4) less  center-of-lift  travel 
near the ze ro - l i f t  condition  at  transonic Mach numbers.  Modification of 
the  fuselage  according  to an area-rule  application  resulted in a reduction 
in minimum  drag  coefficient  and an Fncrease in maxim lift-drag  ratio at 
bbch numbers  from 0.95 to 1.40. Results of mounting  various  external 
stores on the wing tips  rather than under  the wdngs or on the  fuselage 
were (1) generally lower values of minimum drag at  subsonic  and  supersonic 
Mach  numbers, (2) an increase in lift-curve  slope, and (3) a reduction of 
center-of-lift  travel near zero  lift  coefficient at traneonic  Mach n u -  - bers.  The  configuration  having  the  four-missile  installation  designed 
according to the  moment-0  dzag  coefficients 
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and  lower maxinnm lift-drag  ratios  at  transonic  and  supersonic  Mach nmn- 
bers  than  did  the  comparable  conventional  --tip  installation.  The 
increment in ndnimum drag  coefficient for the  configuration having two c 

side-mounted  fuselage  flaps  was only about 10 percent  greater  than  that 
for  the  canfiguration  having a single  underfuselage  mounted  flap  with half 
the  frontal  area  of  the  side-mounted flaps.  The  variations  wlth  Mach num- 
ber  of  the  Ifft-curve  slope and pitching-moment-curve  slope,  furthermore, 
were  generally  more  favorable  for  the  underfuselage f lap  configuration. 
The  complete  basic  model  had  favorable  lateral-dizectional  characteristics, 
in general,  within  the  teat  limits of angle-Of-&ttaCk,  sideslip angle, and 
Mach  number  ranges. 

Investigations of the  aerodynamic  characteristics of generalized  air- 
craft  configurations  have  indicated  that  the  aircraFt uith a thin, low- 
aspect-ratio, unmept wing  is one of several types suitable  for  use  a0 a 
supersonic  interceptor or fighter.  The  purpose of thie reprt ie to pre- 
sent  information  obtained  from an investigation in the Ames 2- by 2-foot 
tranaodc wind tunnel of a model  representative of contemgorary  high-apeed h 

fighter  design.  The  Mach nmber range was from 0.8 to 1.4 and  the  Reynolds 
number  was 1.5 millian. The  basic  model  consisted of a fuselage with can- 
opy and  faired  side  fnlets, a 3.4-percent-thick  unswept wing of  aspect 
ratio 2.45, and a fixed,  horizontal  tail  located high on the  vertical  sta- 
bilizer.  Variations in the  configuration  geometry  included: (1) two 
types of cambered wings; (2) a fuselage  contour  modification  according to 
the  area-rule  method of reference I; (3) several  conventional missile and 
external-store inata~ations; (4) a missile  installation  designed accoM- 
ing to  the  moment-of-area  method of reference8 2 and 3; ana ( 5 )  two dive- 
flap  arrangements.  Static  lateral-directional  characteristics of only the 
basic  model  with  and  without  the  empenriage  were  obtained  throughout a 
range  of  sideslip  angles  at  three  angles  of  attack. .. - 

% 
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a wing section  mean  line  designation 

cc c m s m n d  force  coefficient 

ccB crosswind-force-curve elope 

CD drag  coefficient 
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miniruum-drag caefficient ,;- . 

rolling-moment  coefficient 

mlling-moment-curve slope 

lift coefficient 

lift-curve  slope 

pitching-moment  coefficient 

y-am5ng-momen-b coefficient 

yawing-moment-curve  slope 

section deslgn lift coefficient 

local chord of w i n g  or tail 

m e a n  aerodynamic chord of wing 

pitching-moment-curve slope 

maximum lift-drag ratio 

Mach number 

wing sectfon thiclmess 

angle of attack of fuselage horizontal reference  plane 

angle of sidedip of model vertical plane of symmetry 

3 
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KIDEL NOTATION 

Model Component Symbols 

bomb 

basic  fuselage 

area-rule  fuselage 

moment-of-area-rule  fuselage : 

canopy 

dorsal fin 

side-fuselage  dive flaps 

underfuselage  dive flap 

gun housing 

horizontal tail 

two M missiles,  Fuselage  mounted 

two M missiles,  wing-tip  mounted 

four M missiles,  fuselage  mounted 

four  M miseflee, mounted on moment-of-area pod8 and pylons 

four M missilea,  wing-tip  mounted 

two N ml~siles, wing-tip momtea 

c 

" 

. " 

four N missiles,  wing-tip  mounted 

f o u r  N missiles,  underwing  mounted 

moment-of-area pods and pylons far fou r  M missile  installation " 

Y - 
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r, two storage tanks, --tFp mounted 

TW two storage tanks, underwring mounted 

V vertical tail 

w1 w b g  uith ffxed  leading-edge flap 

w2 King with NACA a = 0.8 (modified) mean line, czi = 0.2 

Complete Model Symbols 

The  Ames 2- by 2-foot  transonic wind tunnel i s  8 closed-circuit, 
variable-pressure  tunnel fn which the Mach nmber can be varied  continu- 
ously t o  1.4. A complete descriptfon af the wind tunnel and i t s  eir-flow 
characteristics i s  provided fn reference 4. Figure I i s  a photograph of 
the model inetalled in the wind turulel. 

Drawings of the  various model configuratfone  are  presented in fig- 
ures 2 through U. Included Fn theBe drawLngs i s  pertinent infOmEbtiOn 
describing and locating  the  various model a-ppendagee. 

The basic model had a fuselage of fineness r a t i o  9.25, 811 w e p t  
wtng of aspect  ratio 2.45, an unswept horizontal tail mounted ht& on a 
vertical   stabflizer,  a canopy,  and a dorsal fin. The basic wing hag a 
fixed  ledfng-edge f l ~ p  having deflections a t  the root and t i p  of 153' 
and 3O47', respectively.  Variations of the  basic  configuration included: 
(1) the  basic wing replaced by one having an NACA camber Une; (2) the 
fuselage  contoured  according t o  the area  2ule; (3) a variety of conven- 
t ional  ~ s s i l e  and external-atore  instaUations; (4) a missile i n s t a u t i o n  
designed  according to the moment-of-area rule; and ( 5 )  two fuselage dive- 
flap arrangements. The models and model  components are identified 
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throughout  the  report  by  configuration-  symbols  defined in the kdel Nota- 
tion  section.  The  geometric  characteristics of the fuselages, wings, hori- 
zontal  tail,  and  vertical  tail  are given In table I. The  variations  of 
model  cross-sectional  area  with  fuselage  station  are sham in figure U(8) 
for  the  basic  model (SI) and  the  configuration  moaified  according to the 
area  rule (&). Figures U(b) and  U(c)  include  the  area distributions 
and  second  moment-of-area  distrfbutions,  respectively f o r  the  baeic  model, 
the  conventfoaal  four-missile  tip  installatfon (SxM4~j,  the  four-missile 
installation  deaign  according to the  moment-of-area  rule (S+M4M), and a 
Sears-Eaack  theoretical  distribution. 

The  basic  model  fuselage was made of aluminum,  the SrLngs and empen- 
nage  of steel, and  the  external  stores of brake. All surfaces  were  pol- 
ished mooth.  

The  model was stlng-supported  in  the wind tunnel on a flexure-pivot, 
internal  strain-gage  balance of the  type  descrlbed i n  reference 4. 

TESTS, COKRM:TIONS, AND PRM:ISION 

Tests  were  conducted to determine  static  longitudinal  aerodynamic 
characteristics  of  the m o d e l  alone and  in:conibination with the  various 
external  stores and dive  flaps.  Tests  were  made also to determine  static 
lateral-directional  aerodymmic  characterlstics of only the  basic model 
with  and  w%thout  the  empennage.  For  both  the  long2tudinal and lateral- 
directional  phases of the  wind-f;unnel  teats,  data  were  obtained  at Mach 
numbers fram 0.8 to 1.4 and  at a Reynolds number of l.5X10s baeed on t h e  
m e a n  aerodynamic  chord of the wing. Uft, drag,  and  pitch-  llmment  were 
measured  at  angles of  attack  from  approxiniately -2' to approximately 120 
at  zero  angle of  sideslip  in  the  study of the  longitudinal  characteristics. 
For the  lateral-directional-characteristics  investigation,  lift,  drag, 
pitching  moment,  crosswind  force, yawing moment, and r o l l i n g  moment were 
determined  throughout a sideslip angle range f rom approximately -5O to 
approximately 8' at angles of attack of approximately 3 O ,  70, and U0. 

Corrections  have  been  applied as follows: (1) to  the  model angles 
of  attack and sideslip  for  deflection of the  model  support  and  balance 
resulting f r o m  aerodynamic loads; and (2) to  the  drag  to  adjust for the 
difference  between  the  measured  model  base  pressure and the  free-stream 
static  pressure. Corrections to  the  data f o r  air-stream  angularity,  which 
W&B negligible,  and  for  wlnd-tunnel-wall  interference  effects  have  not 
been  made. An estimate  of  the  magnitude of the  wall-interference  effects 
can  be  obtained  from  the  theory of reference 5 and  the  preliminary  experi- 
mental  results of reference 4. The latter  results  indicate  significant 
lnterference  effects  at  the l o w  supersonic  Mach numbers for a model  comps- 
rable in.  size  to  those of the  present  investigation  (about  1-percent L 

blockage  ratio).  Because of configuratfon  differences,  however, the 



NACA FM 856322 7 

e 

results. of reference 4 -%e  not  quantitatively  applicable  to  the results 
of  the  present  investigation. Tzl the'discussion  of the results  in  the 
following eections  of  the  present  report, emphasis is placed upon evalu- 
ating  effects of change in configuration  and upon qualitative  trends so 
that  the  conclusions  drawn  should be affected  little by such w a l l  inter- 
ference as may have  existed.  &art f r o m  syetematic  errors  resulting  from 
neglecting  the  wall  interference,  certain  random errors exist  which 
determine  the  precision or repeatability of the  data.  The  random  errors 
are  as follows: 

M +.0.003 CL m.005 

u f0 .03~ cc k0.002 

p m.03' ca +0.0002 

RESUXL'S AND DISCUSSION 

General 

The  basic  data of the  subject  investigation  are  presented in tables 
I1 and 111 for t h e  longitudinal and  the lateral-~rectional tests,  respec- 
tively. All force  coefficients  were  based on the wing area as projected 
to the  horizontal  plane,  including  that  portion  within  the  fuselage.  The 
pitching-moment coefficient was  based on the wing mean aerodynamic chord, 
and the  rolling-moment and yawfng-moment  coefficients  were bas& on the 
horizontal  projection of the wlng span. The force  coefficients  are 
referred to the wind axes, and  the  moment  coefficients to the  stability 
axes,  the  reference  point  for  the  moments  be-  located  at 0 . q E  on the 
fuselage  reference Une. 

Longitudinal  Characteristics 

The  variations of W t  coefficient  with  angle of sttack, drag coeffi- 
cient,  and  pitching-moment  coefficlent  at  Mach  numbers f r o m  0.8 to 1.4 
are presented in figure 13 f o r  the basic model with  and  wtthout  the  hori- 
zontal  tail.  These  variations of basic  aeroaynamic  characteristics  are 
indicative, in general, of those  for  the  other  model  configurations. 
However, to compare in detail  the  chmacteristics  of  the  several 
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configurations,  the  variations  with Mach number of (1) minimum drag  coef- 
ficient  or  drag  coefficient  at  constant ~ f t  coefficient, (2) m a w  
Hft-drag ratio, (3) lift-curve  slope,  and (4) pitching-moment-curve  slope 
are  plotted in figures 14 to 2l. An index  to  these  plots  identifytng the 
comparison  groups  with the appropriate  figures 3.8 provided in table IV. 
This  table  also  serves to indicate  the  tables  and  figures in which  the 
basic  aerodynamic and geometric  characteristics  are  presented  for  each 
model  configuration. 

Basic  model.- A study of  the  data of figure 13 reveals  that  the  vari- 
atfons with Mach  number  of  the longitudinal aerodynamic  characteristics 
of  the  basic  tail-on  and  -off  configurations  are, in general,  similar to 
those  of  models having thin  low-aspect-ratio  winga of comparable  taper and 
aweep  (see  refs. 6 and 7). Apparent for the  horlzontal-tsil-on  configu- 
rations  are  the  pitch-up  tendencies  at 0.80 and 0.83 Mach  number  at  lift 
coefficients  above  about 0.7. Also apparent  &re  the  changes in the dopes 
of  the  pitching-moment  curves  in  the  region  of  zero  lift  coefficient  at 
transonic  Mach  numbers,  These  slope  changes  are  indicative of an abrupt 
fore-and-aft  center-of-lift  travel  observed for unmept wing models as 
reported in reference 6 .  At  zero lif't coefficient,  there  was a progres- 
sive  increase In positive  pitching-moment  coefficient  to  approAmate1y 
l.05 Mach  number f o r  the  confi'guration  with  the  horizontal  tail. This 
change in pitchkg moment i s  believed to be  dependent  upon  the  influence 
of  the  vertical tail on the f l o w  over  the  horizontal  tafl and is  discuesed 
in  reference 8. 

Wing-camber  modification.- From the  variation with Mach  nmiber of 
drag  coefficient  at comtant U.ft  coefficient,  presented in figure 14(a), 
it  is  noted  that  the  configurations  employing  the NACA cambered  wing 
(S, and S,-H) dLsplayed a greater minimum drag and a lower  drag  due to 
lift than  did  the  comparable  configurationa  using  the  flap-cambered w i n g  
(SI and S,-H). The  lesser  drag  due  to 1if.t of  the NACA cambered w i n g  
configurations  resulted in greater maxhum lift-drag r a t io6  over  the test 
Mach  number  range,  especially  at  the high eubsonic Mach numbers. 

An examination af: figure 14(b) indicates  that  the  type  of uing camber 
has little  significant  effect on the  variation  with  Mach  number of Uft- 
curve  slope  and,  except f o r  zero Ilft coefficient,  of  pitching-moment- 
curve  slope.  Near  zero  lift  coefficient,  the  use of the  NACA  cambered 
wing resulted in less center-of-lift  travel  at  the high subsonic  Mach num- 
bers  than  that  noted  for  the  flap-cambered  configuratione,  particularly 
for  the  con9iguration  wfth  the  horizontal tail removed. 

Area-rule  fuselage  modification.- A reduction in minimum drag  coef-. 
ficient  resulting  from  the  area-rule  modification  designed  accordfng  to 
the  method  of  reference 1 (confLguration Sa) is  noticeable in figure 15(a) 
beginning at 0.95 Mach  number  and  amounting  to  as  much  as 0.003 at  super- 
sonic  Mach  numbers. The variation with Mach  nmiber  of  the m a x i m u m  

f 

c 
- 

I 

" 



Uft-drag  ratlo of the two configuratigns is a result  of the m-lnrlmum 
variation,  the  drag due to lift remaiziing essentially unchanged with 
figuration change. . 
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h a g  
con- 

The results of  figure l5(b) indicate  that  the fusebge  modiffcation 
had l L t t l e  effect on the  variation with Mach nmber of either  the lift- 
curve o r  the pitching-moment-cume elopes. 

Conventional miesLle M installations.- Each missile arrangement 
considered i n  this discussion and in   f igure  16 includes pylons and 
fairings . 

Lower values  of minimum-drag coeffFcient at both high subsonic and 
moderate supersonic Mach nmbers were apparent  (fig.  l6(a))  for  the wing- 
tip-mounted missile configurations as carpared with the body-mounted  coun- 
terparts,  the  differences bekg more obvtous f o r  the four-missile  configu- 
rations. A t  transonic Mach nmbers, the body-mounted arrangements were 
as good as o r  slightlybetter than the wing-mounted  Etrrangements. For 

was about the same for  four  missiles as for two. 
- either arrangement, the increment in " d r a g  coefficient  per  missfle 

The  main points t o  note about the comgarisona of maximtrm. l if t-drag 
rat io  (fig. l6(a) ) are   that  the values f o r  the  tipmounted missile con- 
figurations were (I) higher than those f o r  body-munted missile configu- 
rations, and (2) for  the "o-miseile t i p  arrangemerit, equal to or  higher 
than those for the configuration  without missiles. These results are 
indicative of a reduction i n  drag due t o  l i f t  belleved to be attributable 
t o  an end-plate effect  of the  tipmounted missile configurations  resulting 
fn an increase i n  effective  aspect  ratio, and also to an increase in 
geometric aspect  ratio-of the two-missile t i p  configuration. 

An aspect-ratio  effect i s  also Fndfcated by the comparisons of Hft- 
curve  slope  presented i n  figure L6(b). A Further  effect of  the  addition 
of the tip-mounted missiles was the  reduction of  the abrupt  fore-and-aft 
travel of the center of lift fo r  t he  model near E O ~ C  qeed 8nd the zero- 
lif%-coefficient  conaition  (fig. l 6 ( b ) ) ,  The variation with Ma%h  number 
of the pitch%-moment-curve slope at l if t-  conditions, however,  was 
generally similar f o r  a l l  the configurations. 

Conventional miasile N fnstallatlons. = me  variations of mln3m.m 
drag  coefficient wtth Mach nuuiber ( f ig ,  l7(a))  are indicative of the 
apparent dependence of the drag  level on, primarKLy, the nrmiber of N 
missiles  carried rather than on the w3ng mounting position. The incre- 
ment in mi- drag  coefffcient  per missile, however, wae leas f o r  the 

- four-missile than for the two-missile  configurations. 

An aspect-ratio  effect on maximum l if t-drag ratio similar t o  that . prerLously  discussed for the tip-mounted M missiles i s  also  apparent f r o m  
the results f o r  the tip-mounted N missfle  configurations  (fig. l7( a) ) . 



10 

The aspect-ratio  effect i s  also  indicated  in the lift-curve-shpe 
variation with Mach nlrmber (fig.  17(b)). Both the wing-tip and  underwing 
N missile mountings had an effect on the  center-of-lift  travel similar 
to that   for   the tip-mounted M missfles, tha t  is, a reduction i n  the 
abrupt  fore-and-aft movement near  sonic speed fo r  l i f t  conditions  near 
zero (fig. 17(b) ) . 

Moment-of-area missile M installation.- In applying  the moment- 
of-area method (ref. 2) t o  the design of  the  mfssile  inatallation,  the 
procedure  descrfbed i n  reference 3 was followed. Since the description 
is given i n  some detail, it w i l l  be  sufficient here to   s ta te   the  eeeen- 
t i a l  requirement far  obtaining low values of zero-lift wave drag a t  sonic 
and low supersonic Mach numbers. The requirement i s  that the longitudinal 
progression of the  pemendicular  cross-sektional area and the second mament 
of the  area about the  vertical  plane of symmetry be smooth and gradual. 
The extent to which this requirement i s  m e t  by the  present  desfgn i s  indi- 
cated in  f igures  l2(b) and U(c )  wherein the distributions of the  area 
and second moment of area are compared with  desirable Sears-Haack theo- 
retical  dfstributione. Also shown are the corresponding distributions 
for  the  basic  configuration-without missiles and with  the  conventional 
wlng-tip instal la t ion of ~~i ies i les .  It i s  to  be noted that  the  area d i s -  
tr ibution of the moment-of-area configuration k s  improved by the  addition 
of volume t o  the  fuselage. This volume and the volume added by the aux- 
i l i a r y  bodies amounted to 9 percent of the basic-configuration volume. 

- 
.. 

+ 

It i e  observed from figure  B(a)  that ,  compared with the conventional 
wing-tip installation,  the momentlof-area missile  Installation of four 
missiles had higher values of C%in a t  Mach numbers  below 0.96 and lower 
values above that  Mach nmiber. The higher subsonic level  i s  attr ibutable 
to the  skin-friction  drag,associe;ted with the  greater  surface  area of the 
moment-of-area configuration. If it is  assumed that  a skin-frlction  drag 
increase  of the same order of magnitude also occurred a t  sonic and super- 
sonic speeds, .It can  be concluded that  the moment-of-ares configuration 
provided  lower wave drag  than the conventional installation. Also of  
fnterest  are the drag values for  the  configurations corresponding to   the  
bu.nched-missile  condition  (i.e. , configurations S4PM and SzP ) . It i s  
noted that  the aux i l i a ry  bodies and missile pylons can be carrfed  for less 
drag than the  conventlomlwTng-tip  pylons at superso~ic  Mach numbers t o  
approximately 1.40. In  fact ,   for this Mach  nuniber range, they can be 
carried with Uttle or  110 increase i n  drag  over that of  the  basfc configu- 
ration  (cf.  configuratLoss S + P ~  and s ~ )  . 

An examination of figure 18(a)  indicates that the  conventional con- 
figurations display higher values  of maxLrmnn l i f t -drag  ra t io  throughout 
the Mach  number range than do their moment-of-area counterparts. The drag I. 

due to  l i f t  of  the conventional  conffgurations i s  sufficiently reduced by 
the  aspect-ratio  effect of the  wing-tip mounting t o  more than  offset t h e  
variation of minimum-drag coefficient noted  prevfously. 

." 
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The values of lift-curve  slope ( f ig .  l8(b)) also show the  aspect- 
ratio  effect  of  the  conventional  wing4iip instailation of  missilee. This 
effect i s  greater f o r  this configuration  than f o r  the  others. The center- 
of-= travel near  zero l i f t  in the transonic Mach  number range for  both 
the  conventional and moment-of-area missile configurations was  less than 
that of  the  basic model ( f ig .  18(b) ) . In general,  the moment-of-area 
configurations  displayed  a a l i g h t  destabilizfng  effect as compared with 
the  basic model and the  conventional  miseile and pylon configurations 
throughout the Mach nmrtber range of the  investigation. 

External  storage tank installations.- O f  particular  note i s  the 
increase i n  minimum drag due to the  addition of two underwin@; tanks to 
the  configuration having two wing-tip tanks (fig.  lg(a) ) , The drag  incre- 
ment per tank f o r  the u n d e w  mounting was approldmately  twice that  f o r  
the  wing-tip tank arrangement. Although these  differences in minfrmnn drag 
were reflected in the  variation of max5mnn l i f t -drag- ra t io  wTth  Mach m y  
ber,  the genera- lower drag due t o  Ilft a t  S U ~ ~ I - S O I ~ C  Mach numbers of ' 

the  configurations w i t h  tanks, espec€ally the one havtng four tanks, less- 
ened the  differences i n  maximum Hft-drag rat lo  that otherwise would have 
occurred. 

As in  the  case of the wing-tipmounted miesile arrangements discussed 
preeously,  the high values of lift-curve slope for  the tank configma- : 

tions as compared with the  basic model (fig. lg(b) ) , are  considered t o  
r e s u l t  from an increaeed  effect€ve  aspect  ratio produced by the mounting 
arrangement of the tanks. There A s  appreciable  reduction in the ma&-; 
tude and abru&ness.of  the  center-of-LL9t travel near zero l i f t . r e s u l t i n g  
from the  adiiition of the  external wing tanks t o  the basic  configuration . 
( f ig .  lg (b) ) .  An examination of the  horizontal-tail-on and -off data a t  ., 
zero lift coefficient  indicates that the longitudtlaal stability charac- 
t e r i a t i c s  of  the w h g  and also the  stability  contribution of  the  horizontal 
ta i l ,   especial ly   a t  Ugh subsonic Mach numbera,  were noticeably  influence& 
by tke tanks. 

Bo& and gun-housing installations,- The mador effects of the bomb 
o r  the gun housing on the longitudinal aeroaynamfc characteristics were 
an hcrease i n  minbum drag and a  decreaae in maximum l if t-drag  ratfo 
relative to  the  characteristics of  the  basic model as shown in fig- 
ure 20(a). Althougb the maxinnmr frontal  area of the bo& w a s  only 80 
percent that of the gun housing, the  values of minimum-drag coefflcient 
f o r  the  bomb.configuration were higher  than  those for the gun-houeing 
configuration by approximately 0.0010 a t  S U b E O n f C  Mach nmbers 8nd 
O.OO3O a t  supersonic Mach nmibers. U t t l e   e f f e c t  of either  the bomb o r  
the gun houaing on the m- o r  pitching-moment-cwe slopes i s  incicated 
i n  figure 20(b) - 

Dive-flap installatione.- The mast siguificant  point about the drag 
results  (fig.  =(a) ) i s  that   the   uderfusehge f lap was nearly M c e  as 
effective as the side-fuselage  flaps on the basis of the drag  increment 
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per  unit  area - the  frontal  area of the kderfusehge flap  was  half  that 
of  the  two  sffie-fuselage  flaps, and yet  it  provided  drag  incrementa  that 
were  within 10 percent of those  for  the  side-fuselage  flaps.  The bweP 
effectiveness  of  the  side-fuselage  flap  arrangement is attributable in 
part to the  lower  dyrmnic  pressure in the  vicinity of these  flap8  reeult- 
ing  from  the  wake  of  the wing. There is.good paasibility,  furthermore, 
that up to sonfc  speed  the  side  flaps  increased  the  pressures  over  the 
rear  portion  of  the  wing  which  would  result  in an appreciable  reduction 
in  wing  drag and thereby  offset  the  dlrect  drag  incrementa  due  to  the 
flaps.  Drag  and  pressure-distribution data concerning  this  effect of 
side-mounted flaps are  presented in reference 9. A comparison of the  drag 
values  for  the  configurations with and without the  horizontal  tafl  indi- 
cates  that  the  horfzontal-tail  drag  was  reduced by the  presence of the 
side-fuselage  flaps;  whereas  it  xae  increased  by  the  presence of the  under- 
fuselage  flap  over  that  for the basic  model. 

The effects of the dive  flaps on the  lift-curve  slope  (fig. 2l(b)) 
were  sizable  for the zero-lift  condition at subsonic  Mach  nunibem;  the 
underfuselage  flap  configuration had hi&,er  and the side-fuselage  flap c 

configuration  had  lower  values bf lift-curve  slope  a8  compared  with  those 
of the  basic  model.  This  was true for  both  the  tail-on and tail-off  con- 
ditions.  Appreciable  effects  of  the  dive.  flaps  .on  the  center-of-Lift 
location  are  apparent from the  variations of the  pitching-moment-curve 
8lOpeS with Mach  number  (ffg.  21(b) ) . Neither flap configuration  showed 
the  abrupt  forward  movement of the  center-of-lift  characterfstic  of  the 
basic  model  near  the  zero-Uf’t  conditlon. For the  Bide-fuselage  flap  con- 
figuration,  however,  there  was an abrupt  rearward  movement  of  the  center 
of l f f ’ t  beginning  at  Mach  numbers 0.95 and 0.98 for the  tail-off  and  tail- 
on  configurations,  respectively,  at  llft  coefficients  near  zero. 

An increase in positive  pitching-moment  coefficient  at  zero lift 
coefficient  resulted  from  the  addition of.the fuselage  flaps to the  bssic, 
horizontal-tail-on  configuration,  in  general,  as  is  apparent  from  an  exam- 
ination of the  basic  data  (table II) . This  increase fn pitching-moment 
coefficient  for  the  underfuselage  flap  configuration mounted to as much 
as 0.050 &t  Mach  number 0.8, diminishing to the  basic  model  value at 
approximately Mach  number 1.35. For the  side-fuselage flap configuration, 
this  incremerttal  pitching-moment  coefficient a t  su3sonic  Mach  numbers 
was  considerably  less  than  that for the  underfuselage  flap  configuration, 
but.  Fncreased to about 0.070 at  Mach  nmiber 1.40. 

Static  hteral-Directional  Characteristics Tests 

The  data of the  static  lateral-directional  characteristics  tests  are 
pmvfded  in table III for  the  basic  model  with and without  the empennage. 
Plots  of  static  lateral-directional  slope  parameters  as  functions  of Mach Y 

number, angle of  sideslip, and angle of attack  are  presented Fn figure 22. 

L 
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The variations  with Mach m b e r  of >the  elopes of the rolU~-mrnent 
curve, yawing-moment c m e ,  and cros&nd-force curve are  indicative of 
favorable  lateral-directLona1  characterfstics of the basic model st angles  
of sideslip t o  7.5O and angles of attack t o  no, w h i c h  were the limits of 
the  test. O f  particuhr  bportance i a  the  fact  that the basic configu- 
ration, SI, displayed  approximatelg the same amount of directional  sta- 
bility and dihedral  effect (Cn and C reepectively) a t  1.4 Mach nun- 
ber as a t  0.8 Mach  IILTmber a t   the   t es t  anglee of attack of 3', 70, and 
no. The abrupt changes i n  C, and C noted for the  basic configu- 
ration  at  transonic Mach  nlrmbers, particularly  at  the  higher  angles of 
attack, were apparently  related to 8 change in the  air-flow  characterfs- 
t i c s  around the enpermage since no s 3 m i l a r  changes in the data were noted 
for the  configuration  less the empennage.  The effect of the empennage 
was observed t o  be sufficiemt to  offset  the  inherent  negative  dihedral 
effect of the  configuration wtthout the t a i l  assembly. 

B 28' 

B 28 

A wind-tunnel investigation of an airplane model with a 3.bpercent- 
thick unswept wLng of  aspect  ratio 2.45 has been conducted over a Mach 
number range from 0.8 t o  1.4 a t   a  Reynold8 number of 1.5 million. The 
following conclusions were  drawn from the reflults of this investigation: 

1. The longitudinal aerodynamic characteristics  at  transonic Mach 
numbers of the basic model were  elmilar to those previously observed f o r  
models having thin  low-aspect-ratio wFngfl of cnmp&rable taper and Streep. 
A horizontal-tail-on pitch-up  tendency was inaicated  a t  Mach nmbers of 
0.80 and 0.85 beginning a t  a l i f t  coefficient of approximately 0.7 f o r  
the  basic model. 

2. The configurations having a w i n g  with 811 NACA mean-line camber, 
i n  place of the  basic le--edge-flap  canibered wing, had: (1) higher 
minim~m *ag coefficient; (2) appreciably lower drag due t o  ~f-rt; 
(3) higher  values of maxFmum LLf-t-drag ratio,  particularly at subson3.c 
Mach n~mbers; and (4) less  center-of-=  travel.  near  zero-lift  coeffi- 
cient at  transonic Mach numbers. 

3. An area-rule  mod5fication t o  the  fiselage of  the  basic model 
resulted in a reduction in minirrmm drag  coeffic-ient and i n  an increase i n  
maximum l i f t -drag  ra t io   a t  Mach nuaibere from 0.95 t o  1.40. 

4. h e r  values of  miniTmrm drag  coefficient  at  mbsonic ana su-per- 
sonic Mach nmbers  resulted,  generally, from mounting varlous  external 
stores on the wing tips  rather  than beneath the wing or on the  fuselage. 
The wfng-tip store  installations  alao yroduced higher  values of  maximum 
lift-Wag ratio  than did the camparable fuselage and underwing 
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installations,  primarily because of the reduced 
ing from the  effective  increase in aspect  ratio 
store mounting arrangement. 

drag due t o  lift reeult- 
created by the former 

5. Wing-tip mounting of external stores  resulted fn a reduction of 
center-of-lift  travel at transonic Mach numbers near  zero l i f t  and i n  a 
general  increase in the values of Uf't-cui=ve slope  as compared with the 
basic model. 

6. A configuration with the  mlssile mounting designed  according to  
the ment-of-ares rule had lower values of miTI-lmtrm drag  coefficient at 
transonic and supersonic Mach numbers than did  the comparable conventional 
wing-tip installation. 'This advantageous reductlton of minirmrm drag w a ~  
offset  by relatively  higher drag due to lift, resulting i n  generally lower 
m a x i m u m  l if t-drag  ratios  for the moment-of-area configurations than for  
the conventional  configurations. 

7. The addition of two s5mulated storage  tanks mounted beneath  the 
wings t o  a configuration  already  having such tanks mounted on the wlng 
tips resulted in 8 drag increment pep tank M c e  that resulting from the 
addition of two tip tanks  to.the  basic  configuration. 

I 

8. Although the two slde-fuselage flaps had twice the projected . 
frontal  area of the single  underfuselage f lap,  the increment of  mln-lmum 
drag coefficient for the slde-fuselage f b p  configuration was only about 
10 percent more than that for  the UderfLWehge flap conffguretion. Tbe 
lift-curve-slope and pitching-moment-curve-slope variation8 Wzth  Mach num- 
ber were generally more favorable for the underfisehge f lap configura- 
tion. 

" 

9. The complete basic model had favorable  lateral-directional char- 
ac te r i s t ics  to the   t es t  limits of 7" angle of s idesup  and 11" angle of 
attack throughout the test Mach rnrmber range. 

" 
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'pABI;& I.- GEDMETECCG SPECIFICATIONS OF MAJOR MODEZ COMPONENTS 
Fuselages BI. B2. and Bs 
Length (to &t face). i n  . . . . . . . . . . . . . . . . . .  24.6 
MEudmum frontal  area. sq i n  . . . . . . . . . . . . . . . . .  5.28 
Fineness ra t io  . . . . . . . . . . . . . . . . . . . . . . .  9.50 

Airfoil  section; forward 0 . 5 ~  ellfpticd., af't 0 . 5 ~  circular 
arc; root and t f p  thickness ratio.  percent c . . . . . . .  3.4 

Area. horizontal  projection  including  the  portion withln 
body. sq in . . . . . . . . . . . . . . . . . . . . . . . .  45.5 

Mean aerodynamic chord. in . . . . . . . . . . . . . . . . .  4.58 
Spa. i n  . . . . . . . . . . . . . . . . . . . . . . . . . .  10.53 
Aspect ra t io  . . . . . . . . . . . . . . . . . . . . . . . .  2-43 
%per rat io  . . . . . . . . . . . . . . . . . . . . . . . .  0.38 
Sweep of quarter-chord line in plane of wing. deg . . . . .  B.2 
Unswept element. percent . . . . . . . . . . . . . . . . . .  70.4 

Dihedral. deg . . . . . . . . . . . . . . . . . . . . . . .  -10 
Leading-edge flaps 

Area. sq In . . . . . . . . . . . . . . . . . . . . . . .  3.72 
Chord. percent . . . . . . . . . . . . . . . . . . . . . .  14.6 
Deflection. deg 

Root . . . . . . . . . . . . . . . . . . . . . . . . . .  1.9 

wing 1 

Incidence. deg . . . . . . . . . . . . . . . . . . . . . . .  0 

Tip . . . . . . . . . . . . . . . . . . . . . . . . . .  3.8 
W F n g  w2 

Same as Wx except  leading-edge-flap type camber replaced 
by NACA a = 0.8 (modified) mean -e. CZi = 0.2 

Horizontal tail H 
Airfoil  section; forward 0 .5~   e l l i p t i ca l .  aFt 0 .5~   c i r cu la r  arc; 

Root thickness  ratio.  percent . . . . . . . . . . . . . .  4.9 
Tip thickness  ratio.  percent c . . . . . . . . . . . . .  2.6 

Area. sq i n  . . . . . . . . . . . . . . . . . . . . . . . .  11.09 
Mean aerodynamic  chord. in . . . . . . . . . . . . . . . . .  2.12 
Aspect r a t i o  . . . . . . . . . . . . . . . . . . . . . . . .  2.95 
Taperratio . . . . . . . . . . . . . . . . . . . . . . . .  

A i r f o i l  section; forward 0.5~ ell lptfcal .  aft 0.5~  c i rcu lar   mc;  
Vertical t a i l  V 

Root thickness ratio.  percent . . . . . . . . . . . . . . .  4.3 
Tip thickness  ratio.  percent c . . . . . . . . . . . . . .  5-0 

Area .sq in  . . . . . . . . . . . . . . . . . . . . . . . . .  8.06 
Mean aerodynamic chord. i n  . . . . . . . . . . . . . . . . .  3.44 
Aspect ra t io  . . . . . . . . . . . . . . . . . . . . . . . .  0.87 
Taperratio . . . . . . . . . . . . . . . . . . . . . . . .  0.46 
Sweep of quarter-chord line. deg . . . . . . . . . . . . . .  35 
Unmept ament. percent . . . . . . . . . . . . . . . . . .  89-2 
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TABI;E: 11. - STATIC IDNGITUDINALa AERODYNAMIC DATA FrOR TEE BASIC MIDEL AND 
ITS VARIOUS CONPIGURATIONS 
(a) Configuration 
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0.03 a z  0 . 0 6 4  

1.30 
1.30 
W O  
13 0 
1.30 
1.30 
1.3 0 
1.30 
L30 

1.3 0 
1.30 

2.30 

- 0 1 6 2  
-01.09 
-00.01 

08A4 
01.05 

0321 
0 4 2 9  
0 5 3 6  
O b d  4 
08.61 
1 0.7 8 
1 1 9 6  

-0a35 
- 0 1 7  5 

- 0.06 8 

O J O  3 
0 3 8  3 
0 2 6  1 

O A a l  
0 5 4  2 

0.73 Y 
0.88 4 

ona 2 

os8 a 

0.04 8 0  a 0 8 4  
OD4 4 4 0n?1 
0.0407 on4 s 65408 
0.04  a 3 - 0.007 

0 6 1  9 
0 . 0 4 ~ 8  -on32 
0 .0563  - O B 5 5  
0 . 0 6 7 5  - 0 . 0 9 0  
0.08 1 2  - 0 . l U  0 
01188 - 0 1 4 4  

0 3 3 0  0 2 8 4  
04 .41  0 5 3 3  

0 6 5 9  0 5 8 3  
n n.7 7 0.70 7 

0 5 . 4 9  O A 2 1  

1 0 9  5 0.878 
1 3 1 4   i n 4 5  

-0161 - 0 1 9 7  
-01.07 - 0 1 5 3  

00.03 - O D 6 5  
o l d a  0.036 
o a a a  0 ~ 3 1  
05.31 0 6 2 6  

0 5 5 0  0.4a4 
0 6 ~ 1  w a s  
04.41  0.5P4 

0 8.7 8 0.7U S 
1 0 9 6  OB79 
1 3 1 5  11140 

0 A 4  
O A 4  

- 5  on J 

3 5  
0.094 

7 0  0.07 0 
6 3  0.055 

o a  o ~ o  a 
I A O  - 0 1 0 7  - 0 1 1 5  
i.40 - 0 1 5 9  - 0 ~ 5 a  

1.40 00.00 - 0 . 0 4 s  
1.40 01.06 0 . 0 3 1  
1.40 o a J 5  0 5 0 9  
1.40 0 5 3 1  O J 8 4  

1.40 06.42  0.407 
i 2  8232 8%: 

O A 4 0 l  
u n 4  6 B 

0 5 5 5  

0.0562 - o a a a  

0 . 0 8 9 1  - 0 . ~ 5 a  

. ~ .  ~- 

0.013 

0 . 0 7 1 0  - 0 . 0 3 0  

O L S  5 0 - 0.09 6 
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TABU3 

M 

II.- STATIC Tc)NGITLTDINAL AEROllpETAMIC DATA FOR TEE BASIC KIDEL AND 
ITS VARIOUS CONPIGuRATlONS - Contfnued 

(b) Configuration SI-E 

cm 

o n 1 9 7  
ona I a 
0.01 7 9  
0 . 0 1 7 1  
051 9 0  

0 .0269 
0.0892 

0.0335 
0.04 5 0  
0.08 0 8 
0 1 3  0 7 

1.0 3 
1.0 3 
1.0 3 

I D  3 
z.0 3 

1.0 3 
1.0 3 

1.0 3 

1.0 5 
1.0 5 

1.05 

- 0 1 1 3  
- 0 1 1 7  
- 0 0 . 0 4  

01.08 

0 3 3  2 
04.44 
0 5 5  4 
0 6 6 6  

11.08 

o a a o  

O B B ~  

- 0 a 6 U  
- 0 3 1 9  - 0.027 

0.067 
0 1 5  4 
0 2 3  8 

0.40 6 
0 1 9  0 
O b 6  u 
0 8 1 6  

o 3 a  4 

0 .0398  
0.05 7 4 

0.05 5 2  
0.0400 
0 .0473  
0 .0566  

0 .0347  

0.0616 
0.0849 
o J a  a 7 
02.8 3 5  

-un06 - u o a  
-0 .061  
- o n o a  

0.00 a 
0.001 
O D 0  3 

O B 0  
OB0 
0 8 0  
OB0 
o s 0  
OB0 
O B 0  
O B 0  
O B 0  
O B 0  
OB0 

- 0 0 0  s 
-U.016 
-u.039 

0301 

-01.70 - 0 - 1 5 5  o n 2 1 9  - o o a e  1.05 -01.72 - 0 1 s a  OD598  -0.004 

-oan6  - O D 3 5  
-01.l5 -0.09Y 

OD1 8 5 - u.011 
o n 2 0 3  - U ~ P S  1.05 -0116  - 0 1 0 s  o n 3 8 0  - o n 0 4  

o l n s  0.019  0.0175 0.00 6 1.05 o i n g   a n 6 7   0 0 3 6 1  - U n o 1  
o a l a  0.086 0.019 8 0.017 1.05 o a a o  0 ~ 5 4  
o s a a  0 1 5 1 ~  

0 . 0 4 o o  - o n o a  
0.0933 0 ~ a 7  1.05 o s J a  0 2 4 0   o n 4 7 5  - u a o a  0 .0560  - u a o a  

1.05 0 5 5 5  0.407 0 0 6  9 3 - 0.00 2 
on853  - o n 0 5  
o ~ a 7 5  - u o l a  

1.05 -00 .03  -0.020 0 .0356  -0 .001 

0 4 3 3  0 2 3 4  
0 5 4 3  0 3 1 0  

O D 3 9  1.06 04.44 0 3 z a  
VD51 

0 6 5 4  0 3 8 8  0.0495 0 .060  1.05 0 6 6 7  0.488 
08.75 0 5 5 6  0.08 7 8 0.071 1.05 OBBa 0.648 

0.02 8 0  
on3 6 8 

1.05  11.09 OB04 0 1 8  a s - uo a 4  

O B 6  
o s  5 
O S  5 
0 8 5  
O B 5  
O B 5  
0.86 
O B 5  
0.8 5 
O B 5  

- o 1.7 a- 
-0117 

- 0 1 5 6  - 010 0 - OD3 5 
0.01 4 

0 3 6 0  
O S 4  1 

0.084 

osar 
nAa o 
O A O  a 

- O D 2 9  

- ua I1 
-0 .084 

on0 9 
o n a l  
0.031 
0.045 
0.0 5 1  
0.0 5 4  
0.049 

1 1 0  
1 1 0  
1 1 0  
1 1 0  
1 3 0  
110 
130  
110 
I L O  
1 2 0  
1 1 0  

- 0 1.75 - 0 1 1 9  
- 0 0 . 0 7  

01.0s 
o a a s  
o 3a8 
04.40 
0 5 5  1 
06.6 4 
0 8 8 7  
11.09 

- 0 J 6 3  

- O B 4 1  

0 1 2  9 
O Y l 1  

0 3 7 7  
0.46 9 
0 6 3  9 
039 3 

- o f a s  
o n 4  o 

oas 5 

- UDU 8 - o a u  8 
-0n06 - on0 6 

- 0 n u 4  

-0.006 
-0.005 

- 0 D U 4  
- 0 . 0 0 8  
-LID16 
-u.0a4 

0 9 0  
o s 0  
0 9 0  
0 9 0  
0 9 0  

0 9 0  
0 9 0  

0 9 0  
0 9 0  
0 9 0  

0340 4 
0.03 7 6  

O D 4  0 8 
0 . 0 3 7 6  

0.04 7 3 
0 . 0 5 6 7  

~ " 

-00 .06  
0 i .02  
o a l  s 
0 3 2 4  
0 4 3 6  
06.4 7 
0 6 d O  
08 .82  

0 9  5 
0 9 5  
0 9 5  
0 9  5 
0 9 5  
0 9  5 
0 9 5  
0 9 5  
0 9 5  
091 

- 01.7 3 - 0 1 4  U 
- 0 1 1 7  -0103 
-00.07 - 0 0 4 5  

OUIS on03  
o a a 4  0 6 6 8  

-0.030 
- 0 . 0 2 1  - 0.00 3 

o o a o  
o n 4 5  
0.038 

0.0 5 1  
OD44 

0.013 
ODs2 

0336 oZsa  
04.36 0536 
0 5 5 0  0 3 4 0  
0 6 6 3  0.453 
0 8 8 4  0 6 4 1  

-01.78 

- 0 0 ~ 5  
- 0 1 1 7  

- 0 1 4 7  - O J Z l  
-a.035 

0.04 4 
O L 5  0 

0307 
010  3 
OA9 2 
O b 6  5 
0 8 8  2 

o a l  LI 

0 .031 8 
o n 3 0  s 
o o a  a z  
o n a 7 7  

o n 4 8 0  
0.06 a s  

O n 5 1  4 
O D 3  8 6  

O D ?  8 1  
0 3 2 3 9  
0 3 7  8 1  

-0 .019 
-on11 
- 0 . 0 0 3  

0.010 
0.00 6 

0.00 9 
O L I L O  

0.00 4 

- 0 0 1 0  
- U D l S  

on0 2 

1 3 0  

I30 
1-30 

1 3 0  
1 3 0  
1.30 
1 3 0  

1 3 0  
1 3 0  

1 3 0  
1 3 0  

-01.7a 

01.03 
0 8 1 4  
o s a s  

- 0 0 0 7  
- 0 1 1 7  

0 4 3 5  
05A 5 
0 6 5 6  
08.79 
I 1.00 

- 0 1 4 2  
-0.l07 - 0.04 a 

0.0s 9 

0 3 4  o 
0.09 8 
0 1 7  1 

0 3 8  5 
0 3 1  I 

0 5 3  U 
0 6 7  4 

0.03 a 8 
0 .0414  

0 . 0 3 6 0  

0.03 8 2 
0.03 5 6  

0.0433 
0 . 0 5 1  3 

0.07 3 8 
0 1 0  8 9 
O L 5  5 1 

0.0610 

0 .004  
O D 0  2 

0 9 8  
0 9 8  
0 9 8  
0 9 8  
0 9 8  
0 9 8  
0 9 8  
0 9  8 
0 9 8  
0 9 8  
0 9 8  

- o o o a  0 1.05 
0 2 L 9  

04 .41  
0 3 2 9  

0 6 6  4 

1 l A 6  

~ ~ .~ ~ 

0 5 5  a 
o m s  

-0a05 
-0n05 
-U.008 
- O n l o  
-0 .01s  - on 2 0  
- 0 . 0 2 4  

-01.73 - 0 1 5 3  - 0 117 - 0 1 1  4 
-00.05 -0.036 

0 1 0 6  0.051 
o a ~ a  0 ~ 3 7  

-0.014 

o n o o  
- 0 . 0 0 8  

0.00 1 
0.00 4 
0.00 5 

- U D U l  
0.00 4 

- 0 . 0 2 6  
- O D 1 5  
- 0 0 0 6  

1.40 - 0 1 3 0  - 0 1 1 7  
LAO - 0 1 J 4  - 0 . 0 8 6  
1AO -00 .06  - 0 a a 4  

LAO 08123 o ~ u 4  
1.40 01.03 0.038 

1-40 0 3 1 4  0170 
1 1 0  0 4 3 4  0 3 3 7  

1x0  0 6 5 4  0 3 6 7  
1.40 O S A S  as0 I 

0.04 0 5 

0.05 5 5  

0 .0377 
0.03  5 4  

OD50 0 

0.03  a a  

0.04 a s  
o n 5 9  6 

-0 .006 

- 0 a u 9  
-0n07 

-0n11 
- 0 . 0 1 0  

-0n15 
-0.013 

-0n18 
- O D 1  6 

1.00 

I D 0  
I D 0  

1.00 
1.00 
1.00 

1.00 
I D 0  

1.00 
1.00 

1.00 
0330 0 2 8 4  
04.4g 0.314 

0 6 6 5  0.499 
0 5 5 3  0.407 

O I B L  0667  
11.09 osat l  

0 5 7 1  4 
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ITS VARIOUS COWICRJRATIONS - Continued 
(c) Configmatton S 2  

C D  Cm M a CL C D  Cm M 
0 8 0  
0.00 
0 8 0  
oao 
o a o  
os0 
o a o  
0 8 0  

0 8 0  
0 8 0  
0 8 0  oao 

os 5 
o a s  
0 8 5  
Oa5 
0&5  
0.85 

0.8 5 
0 8  5 

O S 5  

o n 5  

llA 5 

0.90 

0 P O  
0.90 

0 9 0  
0.90 

0.90 
0 .Y 0 
0.90 
0.90 
090 

0.95 

095 
0.9 6 

0 .Y 5 
0.9 5 

0 . 9 5  
0 .95  

0 . Y  6 
0 9  5 

0 9  5 
0 9 5  

0.9 8 
0 9 8  
O S 8  
0.98 
0 9 8  
0 9 8  

0.9 8 
0 9 8  

0.9 8 
0 5 8  

0 9 6  

1.00 
ID0 
1 .o 0 
1.00 
1.00 
1.00 
1 a0 
1.00 
1 a0 
1 .o 0 
1 a n  

-01 .57  - 0 . 0 8 6  o n a a 9  0 .023  1.05 - 0 i b l  - 0 3 6 5  0.04 8 s  0076  

00.03 o n a 8  0.01 9 5 0 .005  183 00.04  -0.014 on41 3 
0.04 4 9 0.064 

01.08 0.095 0.0196 -ODD9 OD4 2 0  
u.044 

C I Z J 6  0 1 6 6  0 .0a21  - U . O i ? l  
onao 

0 3 2 1   0 2 3 9  
0 . 2 2 5  - O d 9 1   0 . 0 4 6 6  - 0 9 U S  

0 4 a 9   0 5 x 9  
O D 2 6 9  - 0 . 0 3 s  IQ3 n 5 3 4  o a s 9  0.05 5 s - o o a  6 
0.03sa - 0 . 0 4 6  

0 5 5 7  O S 9 6  o o 4 e l  -0.051 
0 4 . 4 4  0 3 8 3  " O D 6 5 9  - 0 . 0 4 7  

06.44  0 .479  OD548 - U . 0 5 8  
O A 7  9 1 - OD6 5 

0861 OA44 n a 9 i s  -0.074 . la3 0 8 . 8 0  0.742. - 0 5 4 5 . 1  - u 5 a a  
0 .0966   -0 .084  

10.70 0.767 
18 .79  0.070 

OJ4 7 4 - 0 1 1 1  
0 8 0 1 6  - u ~ 3 1  

1 4 3  1 1 a o  0 9 1 3  0 2 0  4 0 - u s  5 4 

- 0 1 . 0 4   - o a 5 u . . .  .- o . o a l 2  on17 1.05 - 0 1 D b  -0Jl6 

1.03 01-14  OD89 

. .  

-01.57 -0 .091  a083 9 
o o a  a s 

-rma 3 4 - 0 . 0 ~ 1  
a n a 0 8  -0010. 

O a 8 a  -0031 

0 .026  
0.0 e o  

0 6 8 0 7  o a o  8 

- 0 1 5 9  
- 0 L Q 4  

0 0.06 
0 1J.L 
o a 9 5  

04.44  
0 5 5 5  

O d b 4  
0663 

11.00 
O E B l  

- 0 i 5 7  - 030 3 - n a o  9 
0.08 9 

oztl a 
0181 

0 3 7  5 

D.55 4 

0 9 0  5 
0-7 5 1 

- e 4 6 6  . 

-01 .04  -0 .05s 
00.03  o D a o  
01.09 n d o l  
0 3 2 3  02.4 3 
0 4 3 1  0 5 8 7  

0 8 1 6  0 1 7 1  

05.39 0.410 
06.49 0.498 
0 8 5 8  0.678 
10.79 n s 1 3  

Q 6 9 6 &  - 0 6 7 6  
0 3 4  2 6  - 0 2 1 4  o a o a a  -0.151 

- 0 1.58 - 0.09 5 - 0 0.9 7 - OD6 U 
I )  (1.03 O B 2  6 
lIlJ0 0 1 0 6  

0 386 0 2 5 8  

06.54 0.53 3 
0 5 . 4 5  O A J S  

0 8 3  3 0.736 

uz!-19 0-18 o 
0 4 5 5  a 5 4  4 

o a a 9  
ooas 
0.00 6 

-0 .009 
- u n a 1  
-0.033 - OD4 6 
- 0 . 0 5 6  
- 0 . 0 7 0  
- 0 1 u 5  

- 0 1 6 ~  - 0 ~ 1 4  

01-10 0 . 0 5 6  

0329 OP61 
o a a a  0 4 5 5  

04.40  . 0 5 4 8  

O S A O  0 5 2 9  
O W P  . a d ~ a  
Om1 0.725 
1 0 9 8  0 8 9 3  

- 0 1 0 8  -0-138 
00.01 - 0 . 0 3 8  

ODSlO 
O D 4  8 1  
0.04 4 8  
0.04 J 6  
0.04 6 9 
O R 5 3 9  
0 0 6  4 2 
OD7 7 5  
O B 9  6 4  
O s 4  f 6 
O J 9  81 

OR7 9 
U 0 6 8  
0.04 3 
O D 1  9 - 0 0 U  6 

-0b51 
-0d44 

- u 0 7 7  
- U D 6 8  

- U 5 8  5 
-0365 

la0 -0160 - 0 3 5 3  
l a o  -01.07 - 0 ~ 1 1  - 0 . 0 4 6 7  0 a 4 9 5  0.061 
130 o o n a  - 0 o a 1  0.04 51 
i a o  01.09 O S 6 8  

o a ~ 8  0.155 
ooo a 

0.07 6 

0.031 
0.04 5 4 
0 . 0 4 7 6   - 0 D a 4  :!: 03.26 0 1 3 8  0 .0539   -0 .048  

- 0 1 5 9  
- 0 1 . 0 5  

"- . " - 
Lao 0 4 3 5  Oiii on6 4 o - on? 8 
zao 05.43 0.418 0.07 6 9 - 0 5 0  0 

I o 08-78 ob8 a O J 3 4 9  - 0 3 6 7  
l a0  0 6 5 3  0507 0.09 3 s - 05 a a  
130 1 0 8 9  0 8 5 6  0 1 8  a 8 - u a a l  

-0161 - 0 1 4 5  
-01 .07  - 0 . 0 9 4  

0 0 . 0 3  -0 .005  

O B 3 1  0 1 7 U  
O l J l  0.081 

04.4 I 037a  
0 3 3 1  0277 

06 .60  0.561 
0 5 . 5 0  0.46 3 

0 8.7 8 0.7 5 9 
10.9 T Q.94 1 

0 8 3  9 6 
0.03  6 7  

O D 5 0  
0 .03  4 4 

0.038 
0.086 

0 4 5 7 9  - 0 - 0 9 5  
0.03 4 1 on 1s 
0.04 3 8 - 0.027 

0 .070s  -0.061 
w 5 s a  - 0 0 4 4  

0-1378 - U J A 9  
a 0 8 9 0  -0-088 

020 0 1 - U J 7 0  

130 

1.30 
130 
If0 
1.30 
1.30 
120 
130 

120 
-0163 
- 0 i 5 0  
- 0 0 . 0 5  

0 2 3 B  
o m  4 

o 3 a o  o 42.8 
0135 
0 6 4  3 

- 0 1 5  1 - 0 3 1  1 
-0.031 

013 1 
0.06 0 

oal I 
o a e  9 
0 3 7  6 
0.451 

OD4 4 1  
OD4 6 8 0d67 

0.040 8 0d14 
0.049 

o s 8 3 1  - u 1 7 7  
o n e 4 4  -*s35 

0 5 7  3 3  -oais 

-01.60 - 0 1 5 0  
-01.06 - 0 L O i  

00.04 - 0 . 0 0 8  
01.l3 0.079 
0 2 m  (1171 
05.3a 0 9 6 8  
0 4 A  2 0 3 6 5  

0.06 3 
0.0 53 
Pa 37 
0.084 

-0.016 
0.007 

-0 .037  
- 0 . 0 5 9  - O D  8 0  
- 0 - i Z 6  
-0164 

1 A O  - 0 1 6 0  -0135 
1.40 -01.08 -0300 
1.40 - 0 O D 1  - 0 P a 4  
1.40 01.05 0 . 0 5 0  
1.40 o a a a  0 1 a e  
140 . 0 4 2 7  0279 
1.40 0 3 J 9  0 2 0 5  

1.40 0 5 5 3  . 0 3 5  3 
Id0 0 6 3 9  0.427 

0.04 4 a 
0 0 4 6 7  

0.04 o 9 
0 . 0 4 0 6  
0.04 3 1  
OD4 6 7  

. o n 5 7 1  

. O D 6  7 e 
OD8 1 4  

0n60 
0 0 4  6 

- 0.00 9 
0n19 

-0~337 
-0.063 
-0d89 
- 0 5 1 4  
-ad56 

o n i a s  
0.04 9 6 
Q.06 0 0 
n.07 4 9 
0.09 4 1 

0 2 0  4 P 
0 2 4  2 6  
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TABLE 11. - STATIC IXNGrm[TDINAL AEROlJ!lNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CO~IGURATIONS - Continued 

Configuration S,-E 

M 
n a o  
0 8 0  

0 9 0  
OB0 

OB0 
I18 0 

O d O  

0 8 0  

0 8 0  
0.90 

oao 
o a o  

M 
1.03 
1.03 
1.0 3 

1.0 3 
L a  3 
1.0 3 
1.0 3 
1.0 3 

1.03 

1.0 3 

1.03 

1.0 5 

1115 
1.0 5 
1.05 
1.0 5 
1.05 
I D5 

1.0 5 

1.0 s 
1.0 5 
1.05 

110 
1 J . O  
1 1 0  
110 
I 10 
110 
110 

IJO 
I 1 0  

110 
1 1 0  

l a o  
~ a o  

l a o  
lao 
lao 

1 3 0  
1 2 0  

120 
120 

120  
120 

1.30 
1-30 

130 
130 
1 3 0  
130 
1.30 
130 
130 
1.30  

130 

1-40 
LA 0 
1.40 
1.4 0 

1-40 
LAO 

1.40 

1.40 

1.m 

cnl 
0.01 9 o 
ona o 4 

0.01 7 9 

o a a  I a 
0.01 a 2 
0.02 1 0  

0.03 1 2  
0.03 9 1  
0135 1 0  

0 1 4  0 1 
0 1 Y  0 7 

o a s 7 a  

- 0 . 0 6 5  

-0 .045  
- 0 ~ 6 9  

-0 .034 
- o n 1 9  

-01-74 - 0 1 1 3  
- 0 1 1 7  -0.068 

01.07 0 1 1 0  
0 2 2 0  0 2 0 5  

04-44 0 5 7  3 
0 5 5 4  0.458 

0 8 8 8  0.715 
l L D 9  0 8 8 0  

-00.05 o n i s  

0 3 3 2  o a e 9  

o s 6 5  a 5 4 2  

OD40 6 

0.03 5 3  

0 .04L6  

0 .0595  
0.04 9 1  

0.08 9 7  
0 1 3  6 3 
0 1 Y  4  9 

0 .03a1  
0.016s 

0.078 8 

- 0 0 5 3  

-0 .045 

-0 .043  
-0.040 
-0.038 
-0 .039  
- 0 . 0 4 2  
- 0 . 0 5 5  
-0 .064  

- 0 . 0 5 2  

- 0 . 0 4 4  o i 6 a  o3ii 

0 4 3 4  o a s 4  

0 9 1 7  O A 6 8  
0 3 2 4  0.227 

0 5 - 4 3  0.388 
O E S 4  0.442 
06.7 3 0 5 9 5  
1 0 8 5  0 3 L U  

- 0 i i O 8  
0.005 

0.030 
on 4 7  
0na6 
0.025 

0.017 

l a s s  o Z i s  

08 5 
0.85 

0 8 5  
0 8 6  

0 8 5  

0 8  5 

0 8 5  

0 8 5  

0.8 5 

08s 

oa 5 

0 . 0 1 9 7  
04191 
0 . 0 1 9 6  

O ~ O  9 

0 a a 2 0  
n n a 7 1  
o a 4 a  3 
L o 3 3 7  

0.0555 

OJ.4 61 
OD9 4 3 

- U . 0 ? 1  - 0 1 3 3  -0A05 
-01-26 - 0 . 0 5 6  
-00.04 0.029 

0 1 . 0 9  0 1 1 4  
o a a g  0 1 9 7  
0 3 3 1  a 2 8 7  

a554 0 ~ 5 6  
04.44 0 3 7 4  

0 6 6 6  0.540 

11 .09  0 8 6 6  
0 8 8 8  030 3 

0 . 0 4 0 7  

0.0361 
0 . 0 3 7 4  
0 . 0 4 a l  
0.04 9 6 
0 .0605 
0.07 4 0 
O D 9  0 6 
0j351 
O I Y  3 0  

0.03 7 7 
-0.051 

-01146 
- 0 . 0 5 0  

-0n43 

-11.064 

- u n a 3  - o n l o  

o n a s  

-0 .050 
-0 .037  

0 . 0 0 3  
0.016 

- 0 . 0 4 4  
-0 .041  

. - 

0 4 3 7  0 3 0 9  
05.47 0.384 
0 6 5 8  0.464 

1 0 9 4  0.763 
0 8 8 0  0 6 3 9  

-0 .041  
-0.041 
- 0 . 0 4 ~ 1  

- U . 0 6 1  
- 0.0 5 0  0643 

o n a 9  

0 9 0  
0 9 0  
a 9 0  

o s 0  
0 9 0  

o s 0  
o s 0  
0 9 0  

0.90 

o s 0  
o s 0  

o a a l 9  
o o a o  5 

0.0230 
ona 7 9 

m 6 a o  

0.01 9  9 
o a a o  6 

0 . 0 3 5 5  
0.04 62 

0 3 0 8 6  
O J 6  6 I 

-0.076 
- 0 . 0 6 8  
- 0 0 5 3  
- 0 0 4 0  

-01.76 - 0 1 a 3  
- 0 1 2 0  -0.0a2 
-oms 0 .000  

0 3 2 8  nas6 
01.04 O D 8 5  
0216 0 1 7 5  

0 .0440  
0.0413 
0 5 3  8 6  
OD3 9 0  
0.04 2 7  
OD4 9 6 

0.07 32 
OD5 9 4  

O A Y  0 5 
0 1 3  5 0  
0J.B Y 7 

-0 .048  
- 0 . 0 5 0  
-0 .049 
-0546 
-0 .044  
-0.044 

- u n a 4  

on0  3 
- O D 1 0  

0.014 
0.019 

0.00 8 
0.016 

O i A O  0 3 4 0  
0 5 5 3  0487 

o a s s  0 6 9 3  
0 6 6 5  O S 2 Q  

1111 0.851 

-0d47 
- 0.0 5 8  
- 0 . 0 ~ 3  

0 9 5  
o s 5  
OS5 
0.95 
O S 5  
O S 5  
O S 5  
O S 5  
0 9 5  
0 9 5  
0 9 5  

-01.70 'fl04LI 
- 0 1 1 4  - 0 . 0 0 4  
- o o o a  0.064 

0 a 2 0  o a o s  
o l n o  0 ~ 3 4  

0331 o a 7 6  
0 4 . 4 3  0 5 6 9  
0 5 5 4  0.451 
0 6 6 6  0 5 4 5  
0 8 8 9  0.719 
11 .09  0 8 8 2  

-ossa 

- u a 5 a  

-0 .084 
- 0 . 0 6 5  

-0 .040 

-01.74  -0J .05 
- 0 1 ~ 9  -01x67 

0114 a 9 
0 .040  9 

0.03 8 4 
0 .0377  

0.04 9 3  
0a4aa 

0.070 6 
0.0584 

0.0665 

0 1 7  5 1  
a-ia 6 7 

-0 .044  
-0 .045  

-0.048 
-0 .046  

-u .049  
- U . 0 5 0  
-0 .054 
-0.056 

-C.064 
-0n59 

- 0 0 6 3  

-00.07 On07 

o a ~ s  0-164 
O U I S  ~ 1 . 0 8 5  

0 3 2 7  02453 
04.38 0.322 
11549 0102 

O S 8  

os t) 
O S 8  

0 9 8  

O S 8  
O S 8  

O S 8  
0 9 8  

0.98 

o s a  
o s a  

- 0 0 6 a  
- 0.0 8 5  

-0 .056 
-0 .044  
-U.038 
-Db 3 7  
-0.034 
-0.089 

-0 .043  
-0.033 

- u n 5 6  

- 0 L 7 S  - 0 1 1 Y  
-0118 - 0 . 0 8 5  
- 0 0 . 0 8  -0.016 

n a a 3  o z a 5  
0 1 ~ 2  0.055 

0 3 2 5  0 ~ 9 7  
0 4 3 4  0 2 6 6  

0 6 5 5  0.411 
05A 4 0.338 

08.76 0 5 5 7  
1 0 9 9  fl.706 

on3 9 5 
0.041 3 

0 . 0 3 5 6  

- 0 . 0 2 6  

- o ~ a s  
-0na7 

-01338 
-0 .030  

- 0.0 3 4  
-0.036 
- 0 . 0 3 8  

-0 .047 
-0 .051 

- n a  4 1  

-01.91 -0 -242  

- 0 0 . 0 5  0.031 
-01J8 -01157. 

OL.07  o a 0 7  0.03 5 5  
0 . 0 3 8 5  
0.04 3 9  
0 . 0 5 2 0  
0.06 a 7  

04.41 0.363 
0 5 5 3  0.449 

0 8 8 7  0.722 
11 .09  0 8 9 8  

0 6 6 5  0.541 

1.00 

1.00 
1.00 
1.00 

1.00 

In0 
1 n o  
1.00 
1.00 
1.00 
1.00 

-0.063 
- o n 6 1  

- 0 0 3 4  

-0 .055 
-0 .041  

-0 .035  

-0.035 
-0.034 

- 0 . 0 6 5  
-01153 
- 0 a 4 a  

- 0 1 1 1   - 0 . 0 9 9  
- 0 1 1 7  -0.066 
- 0 0 . 0 7  - 0 . 0 0 4  

0aJ.s 0 3 2 7  
o m a  on61 
0 3 3 3  aJ.9 I 
04.33 0 3 5 6  
0 5 1 2  0.323 
0 6 5  3 0 3 9  0 

OD41 2 

0.03 57  
0-03 8 5  

0.03 8 3 
0.04 3 2  

O D 6  0 9 
0.073 3 

0.03 5 7  

o n s o  8 

- 0 1 1 3  - 0 , l O O  
- 0 1 1 7  - 0 4 5 5  
-00 .05  0.086 

01.08 0 1 0 6  

-an30 
-0.032 
-0 .034 

- 0.0 37 
-0n36 
-0.037 
-0.039 
- 3 . 0 4 1  
- u n 4 a  

04.45 0 3 6 1  

06.66 0 5 4 8  
0 5 5 5  0 4 5 4  

0 8 8 8  0.730 
1 1 J O  Of397 
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TABIE 11. - STATIC U N G I T U D I N A L  AERo13yNAMIc DATA FOR THE BASIC MODEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 

(e) Configuration S, 

M a CL Cm M CL CD Cm 

1.0 3 
1.03 
1.0 3 
1.0 3 
1.4 5 
1.03 
1.03 

- 0161 - n g o  u 
-01.06 - 0 3 5 1  

00.05 -0.058 
O I L S  0 .040  
0 2 2 5  0 1 3 6  

0.03 Y 3 
0.04 a a 
0.03 5 s 
0 . 0 5 6 0  
0.03 9 7  

0 . 0 5 5 9  
0.04 5 9  

os0 - 0 1 . 6 ~  - 0 1 6 4   o a a 4 1  
0 8 0  - 0 1 . 0 9   - 0 2 2 4  0.09 a 1  

0.448 

0 8 0  -00 .02   -0 .052  
0.042 

0.0194 0 .030  

0 5 0  9 
O I U  1 

0 6 6 7  
0d83 

u . 0 4 4  
0~a4 os0 036 9 

0 5 2 7  
0.4 0 9 
0 5 7  4 
0.7 0 5 
0.8 1 1 
0 8 8  2 

o a 4  6 
0.62 4 i 
O D 2  9 0 
OD5 6 9 
0.04 9 6 
O D 8  53  
0 1 4  0 6 
0 1 9  a o 
0 2 4  a 4 

- 0 6 0 8  

-OD23 
-0.017 

-0 .029  
-0 .044  
- o n a d  

as,, o a a 6  
04.4 4 0326 

"~ 

OS0 
0 8 0  
O S 0  
o s 0  
OB0 
0 8 0  

nso 

0 4 1 5  

06.4 a 

l a s o  

06.3 3 

0 8 5 9  
1069 

1 4 9 0  
-0.099 
-0.098 

" - . 

o s  5 
0.9 5 
os5 
OS5 
0.85 
O S  5 
O S  5 
O S  5 
0 8 5  

os 5 
0.96 

o s 5  
0 8  5 

-01.63 - 0 J 7 0  
-01.09 - 0 1 J U  

01.03 OD15 
0 2 2 %  0.094 
0338 0 1 7 3  
0 4 2 7  0 2 5 6  
05.35 0.340 
06A4  O A a 7  
08.62 0603 

1 2.90 OB26 
1 4 9 0  0 8 9 9  

- o o a a  -0 .050 

I 0.7 o 0.78 1 

a 0 2 5 8  

0.01 9 5  

0 .0858  

o D a o  3 

o a a l e  
ooa  5 3 
o n 3 0  4 

o n 5 5 6  

0 ~ 9 7 0  

0.04 0 1 

0 0 9  2 8 
OL4 5 3  

0 2 4  8 3 

0.0 5 3 
0.047 

0.0 2 0  

-0.007 
0.007 

-0 .016 
- 0 . 0 2 2  
-0 .029  
-0 .049  
-0.095 - 0 5 1 4  
-0.l13 

o n a s  
- 0 1 5 9  -0201 

00.07 - 0 . 0 5 7  
O l A 6  OA42 

-01.04 -ossa 
0.04 5 4  

0.03 8 0  
0.037 8 

0.040 4 

0 . 0 4  I 3 

o a a  J 
0111 
0.095 
0.07 a 
0d61 
0n31 

- U D I O  
o a l a  

- 0 . 0 5 0  
- 0 0 6 5  
- 0 6 9 6  

0 5 2 5  O i 3 5  

04.45 0.31 9 
0 5 5 4  0.413 
0 6 6 4  0 5 0 7  
0 8 2  1 0 . 6 8 5  

0 3 . 3 8  o m 5  

l l n a  0 8 4 9  

0.04 8 1  
0 . 0 5 7 6  

0.08 7 6 
0.07 0 4 

O L 3  17 
OL E  7 4 

0.90 
0 9 0  
os0 
O Y O  
0 9 0  

-01.64 - 0 1 1  0 
- 0 0 . 0 2  

0 1.04 

- 0.17  9 

-0 .055 
- 0 J 3 7  

0.01 a 

o n a s  B 

o a a l  a 
0.024 a 
OD207  

0 0 5 8  
0.051 
0.034 
0 a a 3  

130 
1-10 
130 
110 

3 i  
1.lo 
130 
130 
110 

-01.61 
-01.07 

0 1 2 2  

0 4.4 3 
0 5 5  3 
06.64 
0 8 8  3 

00.03 

o az 
O L 2 i  

1 1.02 

- 0 2 0  4 - 0 3 5  6 - 0.06 1 
0.05 4 

0.30 9 
0.40 6 
0 .50  4 
O b 8  5 

82: 2 

0 8 s  a 

O D 4  41 
0.04 71 

0 . 0 4 0 5  
0.040 I 
o n 4  s 
0.050% 
O D 6 0 0  
0.07 SI 

0-153 9 
0 . 0 Y  0 5 

0 1 8 8 9  

0 5 1  0 
o n 9  8 
0 3 7 5  
OD 5 R  

0d03 
-0 .015  - 0.0 5 5  
- 0 . 0 ? 6  
- V 1 1 J  

$3 ?i o a 1 a  
0 3 2 1  
0 4.30 
0 5 3 9  
0 6 5 0  

0 6 9  5 o i a  2 6  

o m  a 8 0 2 6 7  
0 1 7 7  o a a  6 9  

OA56 
0 3 5  9 n o r  4 o 

0.611 

- o a a  4 

-0 .002  
-0.015 

-0 .037  
-0.069 

0.90 
0 9 0  
0.90 
n.qo 

O L O  4 8 
656 0 i os0 0 e 2 9  0.65 3 

0 9 5  -01.65 
- 0 1 1 0  

- 0 5 8  6 
- 0 2 4 0  

0.Q310 
o e a  8 5  

0 3 2  6 1 
FZ5;: 
0.03 0 7 
0.03 9 2 o n s a o  o m  a o 
o - i a o o  
0 1 4  5 5 
OA80 4 

0.064 
0.057 
0.048 

E i& 
0.018 o a o a  

-0.021 - 0.0 5 0  - 0,095 
- 0 3 3 2  
-0. l46 

120 
120 
1 2 0  
1 2 0  x a  
laa 
120 
is30 

1 a o  
l a 0  

-0138 
- 0 1 . 0 5  

0151 

0 5 . 3 0  

05.48 
O b 5 8  
0 8 3  6 
10s a 

o m  4 

o a z - 1  
0 4 5 9  

- 0-1.8 3 

- O D 4  9 
- 0 2 J 9  

0.05 9 
0231 o a a  I 
DJi 1 
0.40 0 
0.4 tl B 
0.65 9 
o s a  3 

0 .0474  
o n 4  4 a 

U 5 1 4  
0d98 
0n68 
0.041 

-0d11 
0.01 4 

-0d56 
- 0 0 6 6  - OD? 4 

0 9 b  

i% 
0.95 
0.95 
0 9 5  
0 9 5  
0.95 

OS5 
O s 5  

OD40 8 
0 .0407  

0 . 0 S O  8 
0 .060  5 
Q.07 3 4 
0.08 91 

0 1 7 9 6  

g a 4 4 a  

0 2 2 9 9  

-0o .0a  
8812 
0 3 2 4  
0 4 3 5  
05.44 
06.55  
0 8.7 6 
10.9 4 
1 3 2 2  

-0.06 4 

0 0 8 7  
0.l7 1 
0 2 7 3  
0.37 4 
0.49 6 
0.70 0 

1.08 4 

o a o  a 

o s a  3 

" 

" 

- o s a i  
-0f76 

0.9 8 
0.9 8 
0 9 0  
0 9 8  
0 9 8  
0 9 8  
0 9 8  
0.98 
0 9 8  

0 9 8  
0 .98  

- 0 1 6 3  - 0 1.08 
0 0.02 
0122 

0 3 3 1  
04.4 3 
05.53 
0 6 6 3  
0 8.67 
1 1 D O  

0 8 2 2  

-0-197 
- 0 L 4 7  
-0.057 

013 1 
0.03 4 

0 3 3  5 
0 2 2  5 

0.53 0 
0.751 

0 1 3 8  

0 6 9  a 

0.03  6 5  on3 35 
o a s  I a 
0.05 0 2 
0.03 4 0  
O A 3  9 7  
O J 4  9 9 

0a.a 2 7 

0 1 8  8 6 
O U  4 0  

o n 6  4 s 

0.087 

0.0 s o  0.066 

0 . 0 5 s  
0.014 

-0 .025  
-0 .047  

-0-1ae 

0.078 

-0 .005  

-ones 

1.3Q 
1.30 
13Q 
1.30 

1.30 
1 3 0  
13 (I 
130 
130 
1.30 
1.30 

l z a  

-01.61 
-01 .08  
b0.00 
0 1x17 
02d5 
0 3 2 4  
04.32 

- 0 . l 7  5 
- 0 L 5 6  - 0056 

0.02 5 

087 u 
0 3 0 7  
Od90  

0.04 5 6  
o n 4  a 7 
- u s 9 1  
0.03 8 6 
a n 4   1 4  

0.090 
0.07 6 
0.0 5 0  

- 0 . 0 0 1  

-0 .048  
- 0 . 0 6 9  
-0.090 
- 0 1 2 9  
-0160 
- 0 1 7 6  

o a a  4 

- o a a  6 
." . - 
0 0 4  7 a 
O D 5  5 5  
O D 6  7 0  
0.08 1 7  

Od7 I O  
0 2 3  1 3  

o ~ a  o s 
0 5 i O  63SO 
0 6 5 0  0 . 4 5 5  
U 8 . 6 9  0.397 

15.08  OB99 
I oa 8 , 0 3 5  3 

1.00 
1.00 
1.00 
1.00  
1.00 
I a0 
1 a0 
1 no 
1JJo 
1.uo 
la0 

- 0 1 . 6 1  
-0115 

00.04 

n 2 2 5  

0 4.4 3 
0 S.5 3 

0 6 . 6 3  

l 1 . U l  

o l L a  

0 5 5  3 

o e s a  

- O L Y  4 
-0 . l5U  - 0.057 
0.03 J 

0 3 8 7  

o z a  9 

013 2 

0 3 2  8 
0.429 

0.7 1 4 
0 8 8 5  

OD3 9 7  
O m  7 0 
DQ3 4 1  on3 3 5  
O n 5 7  2 
0 . 0 4 3 8  

0.06 7 6 
0.08 5 8  

o x 9  0 5 

o n 5  3 3 

0-13 a 3 

0101 

.-OD 7 7 
o d g a  
n.060 
0.040 
o o a 1  

-orrao 0.001 

- O J l 8  

- O l d 0  
- 0 1 . 0 T  

00.0 1 
01.07 

0 3 2 3  
04.31 
05.38 
06.4 7 

o a J  5 

- 0 1 5 6  
-.o.l i 6 
OD3 5 
o a f  0 
0 2 8 7  
0 2 6  5 

0.41 7 
0341 

- 0.04 a 
0.04 5 0  

0.0s a 6 
0.05 8 8  

0.04 6 5  
O D 4  1 B 

o n 8 4 6  

6.04 a a  01185 
0 6 7  0 
0 . 0 4 4  
0.01 a - 0.00 a 

- o n a s  
-0 .035  
- 0 . 0 6 0  

.. 
656 55 
0.07 9 4 -0304 



M 

o a o  
o a o  oa o 
o a o  
o a o  
o a o  
o a o  
o a o  
o a o  
o a o  

0 8 0  

OB0 

oa 5 
o a  5 
o a s  
o a s  oa s 
o a  5 
0 8 5  
0 8 8  
O S  5 

OS6 
O S  5 

o a  5 

O S 0  
o s 0  
os0 

'0.90 
0 9 0  

os0 
o s 0  
o s 0  
0 9 0  
o s 0  
O S 0  

o s 5  
o s 5  
O S 5  

o s 5  
0.95 

0 9 5  
0 9 5  
0.96 
0 9 5  
0.95 
0 9 5  
0 9 5  

0 9 8  
0.98 

O S 8  
O S 8  

O S 8  
O S 8  
O S 8  
O S 8  
0 9 8  
0 9 8  
0 9 8  

1.00 

1.00 
1.00 
1.00 
1.00 

1.00 

1.00 
1.00 

1.00 

1.00 

1.00 

-01.64 - 0 J 8 1  
- 0 1 L O  - 0 1 3 7  
- 0 0 0 3  -0.050 
01.03 o a a o  
0 2 1 1  0-108 

0 4 2 8  0 2 7 8  
0 3 1 9  0 1 9  0 

05.37 0.364 
06.45 0.448 

1 0 6 6  0.704 
0 6 5 9  0 5 9 9  

18.7 4 0.78 9 

o m  5 s  
o o a  a s  

on 5 0  
0.044 

o n a o s  0.087 
OD1 9 3  
o a a  17 

0.01 5 

o D a 5 4  - 0 ~ 1 a  
0.0 0 0 

0 .0316  - o n a s  
0 .0415  - 0 0 3 9  

0 1 4  3 a - OJU g 

0 . 0 5 4 9  - 0 . 0 4 1  
0 .0944  - 0 . 0 6 7  

0 3 9  0 3 - O L 3  4 

1.03 

1.0 3 

1.03 
1.03 
1.05 

103 

1.0 3 

1.03 

-01 .6a  
-01 .07  

00.05 
0 1 1 6  

0 3.3 6. 

. 0 5 5 4  

o a 2 6  

04.45' 

- 0 1 2  0 - 0 3 6 8  
- 0 . 0 5 3  

0.06 3 
0 2 6  9 

036 8 
0.467 

o a 6  9 

0.04 9 3 0 3 1 7  
OD4 5 3  
0.04 a 1  

O L U  1 

0 .0484  Oh 5 0  
0.07 9 

0 . 0 5 ~ ~  
0.04 ? a  0na5 

o n o  a 
o n ~ s s  - o a a a  
0.0815 -0.046 

0 2 0 ~ 1 5  -0-148 

". - 

OA4 89 -0L13 
0 1 0  0 6 - 0.07 0 

1.0 
1.03 0 6 6 4  0565  

1.03 P W  8%; 

- 0 1 6 s  - 0 ~ 8 n  

- 0 o n 3  -0.05s 
-01LLI - 0 1 4 4  

01.03 OD18 
050  5 

04.31 0 2 8 8  
05.40 0 .380  
0 6 5 0  0.476 
08.67 0.64 0 

3 1 4  0 1 9 9  

1069  o.71a 
18.76 0 8 0 7  

o n a s  3 0.0 6 5  1.05 - 0 1 5 8  - 0 2 0 3  

i n s  O O D G  -0 .047 
1.05 -01.04  -0Ls.4 

1.05 0115 0.061 

0.02 3 9 0.0 4 7  

0 .0199  
o . o a 1 1  o s a  9 

onaa 5 
on 17 

a n a 6 3  -01113 
o a o a  

0.0338 - o n a s  
0 . 0 4 4 6  -0.031 
0 .0613  -0.045 

0-1478 - u a a  
0 1 0 1 8  -0.072 

0 1 9 6 8  - 0 J 5 3  

1.0 3 

1.05 
1.05 
1.0 5 
1.0 5 
1.0 5 

1.09 
o a 8 6  
0 3.36 
0 4.46 
055  5 
06 .65  
0 8 8 4  
11Dl 

OJ7 0 
0 9 7  o 
0 3 6 8  
0 4 6  6 
0 5 5  5 

0 9 0  4 
0.73 6 

0 .0998  -0.063 
0 - 1 4 7 1  -0J07 
0 2 0  7 a - OL4 3 

- 0 1 6 6  - 0 3 9 7  

-00.03 -0.058 
- 0 1 ~ a  - 0 ~ 4 6  

01.04 0.015 
o a ~ 4  0110 
0 3 2 4  0 2 0 2  
04.34 O J O ~  
05.44 0.409 
0 6 5 4  OS10 

10.82 0.791 
0 0 6 8  0.660 

ona B 3 
ona s o  o n 5 1  
o m  a 1  0.05 3 
o .oa la  o a a l  
0.0336 0.007 
o n a e 6   - 0 . 0 0 7  
0.0366 - o o a a  

0 1 1 0 0  -un94 
0 ~ 5 9 3  - o J a l  

0.05 9 

0 . 0 5 0 4  -0 .039 
0.06 8 3  -0.057 

1 J O  
la0 
1 1 0  
1 A O  
11 0 
1 1 0  
1 J O  
l a 0  
1 1 0  
1 1 0  
IJO 

-01.08 
- 0 1 4 3  

o o a a  
o u a  
0 2 2 3  
0 3 3  3 
04.43 

0 6 6 5  
0 5 5 4  

11a1 
o m 3  

- 0 2 8 1  
-0.075 
0.031 
OJ4 1 

033 4 

0 5 4  1 
0.435 

0 8 9  5 

- 0 9 3  o 

o a 3 9  

o n  s 

0 .0455  
0 .0445  on sa  

0.053 
OD4 7 3 0.022 
0 .0546  o a o a  
0 .0656  -0 .018 
0 . 0 8 0 6  - o n 3 6  
0.09 9 3 -OD64 

O S 0 3 8  - 0 1 5 6  
0 1 4 5 7  - o z l a  

~"~ - 

-0166 - 0 2 0 5  0.05 s 3 
- 0 1 L 2   - 0 J 5 4  

0.069 
0.030 I O D 5 8  Lao -0160 - 0 ~ 9 3  0.051 6 

-00.05  -0 .071 ana s 6 0.0 4 7  120 00.03 -OD59 01.05 ana 6 6 o n 4  3 
o a ~ 7  0 1 0 1  lao 0111 0.044 

0n66 
o a a  8 7 

0 3 2 7  o a o o  0.0 S O  l a o  o a 2 0  0 ~ 3 9  o n l o  1 2 0  0 3 3 0  0 2 3 5  
0 .0450  -0o1a  O J Y S S O  - 0 ~ a 7  
0 0 5 9 9   - 0 . 0 4 1  1 2 0  U ~ A O  o J a 9   0 0 6 5 8  -0.063 
o m a a  -0.075 l a o  05.49 o.4taa 0.0791 -u.077 

120 0 6 5 9  o s l a  o n 9  6 I - ULU o 
Lao  08.75 0.698 0 1 3  9 2 - 0 ~ 7  a 
l a o  10s 4 0 6 s  9 OL9 4 6 - U 2 0  6 

1 2 0   - 0 1 . 0 6   - 0 1 4 7  
0 1 1  6 

0.04 83 0.099 
0 . 0 4 4 7  
0 .0444  0d34 
OD4 8 0 0.004 OD3 4  4 

0 4 . 3 8   0 3 1 4  
05.48 0.487 
O d d 0  O S 5 8  
0 8-7 7 0.74 3 O A 3 1 1   - 0 1 2 1  
1 0 9 3   O B 9 0  
13.05 O S 9 6  

0 1 8  7 4 - 0 3 4 9  
0 2 4 4 9  - 0 L 6 8  

- 0 1 6 4  - o a l l  
-01.09 - 0 1 6 1  

o o a a  - 0 0 6 0  
O l L 2  0.053 
o a a a  OLSS 
03.33 0 2 5 6  

0.0405 OD 9 4  
0.03 8 6 
0.0346 

0.086 

0.0340 
OD66 

0.04 5 0  a0 0 0  

on 4 1  
o a s a a  m a l  
0 .0577  - 0 ~ a 3  
0 ~ 7 a 7  - 0 0 4 6  
0.09 3 1   - 0 . 0 7 2  
0 1 4 a s   - 0 1 1 8  
o a 0 3 0   - 0 1 5 9  

1 5 0  
130 
I 3 0  
1 3 0  
1 5 0  
1 3 0  

1 3 0  
1 3 0  

1.30 
1.30 
1.30 

-0163 - 0 1 L O  - 00.0 I 

- 0 1 8  3 - 0-14 3 - 0.057 
ooa e 
o a o  I 

0.46 a 
oba  o 

0 1 1 5  

0 2 8  5 
0 3 7  1 

0.78  4 

0.04 6 6  
0.04 9 8 0.087 

0.074 
0 6 4   2 7  u n r s  

0 1 . 0 G  
08-15 
0 3 a 3  
o a a  
05.40 
06.49 
0 8 6 7  
10.86 

0 0 4  i 8 
0 .0449  - 0 . 0 1 3  

0.016 

0 . 0 5 0 7  -0 .041  
OD601 -0.067 

" . - 

0 3 7 9 1  - o a o l  

0 4 i 4  0366 
0 5 5 3  OA69 
0 6 6 4  O S 7 6  
0 8 - 8 1  0.761 

-~ ~ 

i n s 9  O S 3 8  

- 0 1 6 a  -oars  

0 1 ~ 3  0.058 

-01.08 - 0 2 6 6  
00.03 -0.063 

0 3 9 4  OL53  

0.04 a 6  
0.046 3 O A O  9 

0.098 
o n ~ g a  0.077 

1.40 

1 A0 
1.40 

1.4 0 
1 4 0 

1.40 
1.40 

1 A0 
1AO 

- 0 l b O  * O J 6 3  
-01.07 - 0 2 2 5  

00.00 -0.045 
01.00 0.03s 

0 3 2 2  0 3 9 7  
0 4 5 0  0 2 7  4 
05.36 0 3 5 6  
06.44 0.433 

o a a 4   0 1 1 6  

0.04 9 %  0.089 

0.04 a 1  0.016 

0 . 0 4 6 1  0.074 
0 . 0 4 2 7  0.9 4 5  

0.03 9 0 o n s o  
o n 5 0 7  ono I 
0 . 0 4 3 9  oDa 8 0 .0448   -OD14  

0 .0586 -0.069 
0.07 0 3 - 0.09 6 
0 . 0 8 4 3  -0-180 

0.0503 - 0 o 4 a  0 3 5 4  0 5 5 7  
04.45 0.365 
O s 5 5  O A 7 5  
0 6 6 5  0.573 

0.0781 -0.046 

08B5  0 .761 0 1 4  8 0  -01S.3 

~~. ~ ~ " ~ - 
0 .0617  - o a a o  
0 .0983  -0.068 

1 1 . 0 2   0 9 3 6   0 2 0 9 a  ' - 0 ~ 5 s  
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TABm 13.- STATIC I;C)NGITCTDINAL AERoIJyNAE4IC DATA FOR TEE BASIC MODEL AND 
ITS VARIOUS CO~IGURATIONS - Continued 

(g) Configuration S,QT . 
M 

0.80 
0.60 

os0 
0.50 
OS0 
0 8 0  
0.80 
OB0 
0 8 0  
0 8 0  
0.80 
o a o  o a o  

0 0 5  
OB5 
0.85 
oa 5 

oa 5 oas 
O S  5 

0 .05  
O S  5 

o a 5  

0 9 0  
0 9 0  
090 
0 9 0  
0 9 0 
0.90 
O Y O  
0.9 0 
0.90 
0 9 0  
0 9 0  
090 
0 9 0  

- 0 1.66 - 0 2 0  5 
- 0 1 d a  - 0 1 5 s  
-00.03 -0 .054 

o a d 4  o ~ a g  

05.48 0 . 4 1 5  

01.04 0.031 

03S3 0 2 3 0  
04.33 0.324 

0 6 5 1  0 5 0 6  
0 8 6 3  0 6 5 0  
10.7 0 0.75 1 
14.83 0.89 0 
18.75 0.88 3 

ona 8 7  0.0 54  

a n a  a 5  0.0 8 8  ona I 7 0.013 
0 6 1 4 6  - o ~ o a  
0 ~ 2 9 s  - 0 . 0 ~ 1 0  

OD652 -0.056 
O J . O S ~  - o n 7 7  
030 4 a - 0 3 5  oas 3 e - 01 6 3 

0.0267 0.046 

0 6 3 7 1  -0 .031  
0 6 4 8 7  -0.037 

4 1 5 7 7  - 0 1 2 7  

1.03 -01.6s -ossa 
1.03 - 0 1 m  - 0 3 7  a 
1D3 00.09 -0.010 
1.03 01-18 0.081 
1.05 o a z a  O 6 . q ~  
1.03 03.39 0.307 

1.03 05.60 0.525 
1.03 0 4 5 0  0.417 

l a 3  0 6 - 7 1  O b 3  U 

1.03 l l l b  0 9 9 9  
1.05 0 8 9  a 0 8 1 9  

0319 

0.07 9 
060 6 

-0 .01s  
0.014 

- 0 6 6 6  
- 0 . 0 4 0  

- 0 . 0 9 5  
- 0 2 3 6  
- 0 J 7 7  

0 0 4 4  

.. -. . 

- 0 1 . 6 8 .  - 0 8 1 4  
- O l d 3  - 0 1 6 1  
-00.03 -0.059 

O S 1 5  0 3 3 6  
0 1 D 6  0.031 

0 3 2 5  0 2 3 9  
04.35 0536 

O b 5 5  0 5 3 0  
05.46 OA39 

08.7 0 0.677 

oxla 9 9  0 . 0 5 7  
Od2 6 6 0.049 
o.oa3s 0 .030  

o.oas4  - o o o a  
0.0287 on 1 5  

0 .0314  -0.018 
o n 0 9 9 8  - 0 0 3 0  

1.06 -01.61 -0 .226 
1-05 -01.04 - 0 3 6 3  

1.05 0 1 3 8  0.084 

i!i 0 4 5 1  0.416 
03-40 0.307 

1.0 o s s a  0.516 
1.05 06.71 0.614 
1.05 0 8 9 2  0.809 

1.05 00.06 -0.044 

o a a g  0 1 9 7  

1.05 1111 a 9 8 3  

0 . 0 5 6 1  0.i 31 

0.04  8 7 
0 3 1 7  0.005as 
o n a a  

0.04 9 J 0.047 
0.09 5 6  
013649 -0 .009  

0.019 

0 .077  3 -OD35 
0 . 0 9 3 8  -0.060 
6 1 1 4 3  - 0 . 0 8 4  
0 ~ 6 7 s  -03321 
oasis - 0 ~ 7 3  

-03.69 -0230 
- 0 1 1 4  - 0 6 6 9  - 0 On 3 - 066 5 

1dQ - 0 1 6 4  -0.247 
1LLl -0108 - 0 . l 8 7  

Z ?  o i f a  m s l  o o a a  -0.070 

~ J O  o a a 4  0 3 6 8  
160 0 3 3 5  o a 7 8  
1 5 0  04.47 0 5 8 4  
1 1 0  0 5 5 8  O S 0 2  
id0 06.69 0.609 
1 3 0  08 .88  0.804 
xta  11.07 0 9 7  5 

0 ~ 0.~2 9 
6 3 5 4 5  - .  0 .020  

. _. ~ 

0 8 3 7  053 e 
O S 2 9  0 2 5 5  
0 4 3 9  0 5 6 1  
05.49 0 .468  
0 6 5 8  0.558 
0 8.7 2 0.7 1 3 

~ 

6 .0276 
0.0s 4 5 - 00 1 7  

00.7 9 1 - 0.0 6 7 
O D 6  0 6 - 00 5 1  

03703 - 0 1 5 0  
02193 - 0 1 9 9  

O D 0 5  

0.04 5 0  - 0 0 3 9  

o 1 a  3 9 - 0 6 0  3 

o m 5 6  -0210 
12.78 0.859 
i 0.7 7 0.79 6 

14.89 0 9 4 7  

~ ~ . .  - .~ ~~ 

- U l . 6 9  - 0 2 4 6  
- 0 1 A 4  - 0 3 8 3  
- o o o a  -0 .014 

0 1 ~ 0  on36 
o a a z  0 6 5 4  
0 3 5 3  0 1 8 6  

0 9 5  

09 5 
0.95 

0 9 5  
0 9 5  
0 9 6  
O S 5  
0.95 
0 9 5  
0 9 5  
0 9 5  

0.95 
O S  5 

OD3 6 9 
OB40 6 

0.07 1 
OD 8 4 .  

o n s i r  0.052 
b&3 0.0 0.0 5 6 
OD3 4 3 OQla  
011438 - 0 9 1 9  

6 . 0 7 6 1  * Ig$$4" on5 8 0  

O D 9 5 6   - 0 0 9 4  

0 1 9 5 6  - 0 1 5 9  
0 1 4 x 8  - 0 2 3 3  

023508 - 0 3 8 2  
0 ~ 9 6 6  - o a z a  

lad -01.61 - 0 2 0 6  

lao o o n s  -0.054 
1au - 0 1 6 7  - 0 6 5 5  

l a a  01J2 0.053 
1 3 Q  . D Z a l  0 3 5 7  

i a o  o 4 A a  82: 1aq 0 3 3 8  

1 2 0  05.51 0.460 

.la? 08-78 0.755 
12U. 06.62 0 5 6 1  

0.0s 8 1 
0.05 4 6  
0 .060  6 
O B 5 0  3 

a 5 4 6  

6 .074  4 
D L  a 6  

0.08 9 6 

0 1 5 4  7 
660 8 1 

8 
04.46 0.413 
06.56 0 5 3 3  
06.64 0.614 
o e a o  0.777 
109 3 0.894 
13.oa o s e e  
15.00 l . 0 U l  

- 0 1 . 6 5  - 0 2 8 6  

o o ~ a  -0.051 
-01.09 - 0 1 6 8  

01J.3 0.077 
0 2 6 5  0.194 
03.37 0.313 
04.4 9 0.432 

06.70 0.651 
0 8 8 9  0.851 
11.06 1 D l e  

05.59 0 6 4 8  

0 ~ 4  8 6  
OD4 4 9 
OA-4 0 9 
0 9 4 0 5  
OB4 5 7  

OD6 8 7  
OD5 5 1  

OB8 7 9  
os1 0 0 
O l b  5 7 
o a a  8 3 

0101 
O D 0 8  
0.061 on so 

-0.083 
0.00 5 

- 0.0 5 0  
- 0 0 7  3 
- 0 . 0 9 9  

-0L89 
- 0 1 4 9  

1.30. 

j.3 0: 
1.30 

1.30 
1.30. 

I 50- 
1.30. 
1 5 0  
130. 
1.30 

- 0 l k 4  

: : 3 8  
0 1.06 
o a 6 5  
0 3 6 4  
0 4 . 3 s  
05.4 1 
065  0 
08.69 

0.05 5 6  0.098 
Q D S a l  OD7 6 

0 . 0 4 7 1  %12 
d D 5 0 2  -0 .080 

0 .0670  -0 .081  

0 6 3  9 5 - 0 1 8 9  
0 . 0 9 6 5  - 0 3 3 7  

0.047 9 

a.0510 -0.05s 

a m  o o - 010 9 

'0.9 D 
098 

0 9 8  

0 9 8  
098 

0.98 
0 9 8  
0.9 (J 
0.98 
O S 8  
0 9 8  

1 .o 0 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 

I n o  

- 0 1 9  4 

. " 

-01.63 - 0 8 2 7  

0 0 ~ 4  -0.054 

0 a 2 6  0 3 8 7  

-01.08 - 0 3 7 0  

O l d 5  0.068 

04.50 Oda4 
03.38 0 3 0  1 

06.71 0.645 
05 .60  0 5 3 6  

0 8 9 8   0 8 4 7  

0 1 1 5  
0 1 0 0  
0.07 4 
0 0 4 4  

- 0.0 1 3  
0 0 1 4  

-OD69 
- U D 4 5  

-0 .096 - U 1 4 6  

1.40. 

1.4 0 
1.40 

1.4 0 
LAO 
1.40. 
1.4 0 
1.40 
1.39 

-01.60 - 0 1 7 3  
- 0 1 0 7  - a J 3 3  

O O D l  - 0 . 0 5 1  
01.08 0.035 
0 3 1 6  o 6 a 4  
0 4 5 1  0 2 9  o 
o s a 4  0 3 0 6  

05.40 0.375 
06 .48  0.45 9 

0n97 

0.0 a o  
0.051 
OD 8 8  

-0 .018 
- 0 . 0 4 1  

-03u0 
-0 .071  

- o d a a  



TTS VARIOUS COIET.GURATIONS - Continued 
(h) Conf'iguration SlM4p 

CD crn M Q c ,  CD c m  

0510 

O D 8  3 
0 1 0 0  

0 .038  

- 0 . 0 0 7  
OD 1 7  

-0.050 
-0.091 
-Of25 

on6 5 

-0na7  

M 

o a o  
0.80 
0.80 
OB0 
0.80 
O B 0  
o a o  
o a o  
o a o  
o a o  
O B 0  
O B 0  
O B 0  

O B 6  

0.85 

O B 5  
O S  5 

oas 
o a 5  

oa s 
085 
OB5 
0 6 5  
OB5 

OB5 
oa 5 

o s 0  
os0 
0.90 
0 9 0  
0.90 
o s 0  
o s 0  
0 9 0  
0 9 0  
0.90 

0 9 5  
o s 5  

!jgj 
0 9 5  
0.96 
O S 5  

OS5 
0.95 

0.98 
0 9 8  

0 9 8  
O S 8  

0 9 0  
0 9 8  
0 9  8 
O S 8  
0 9 8  
0.98 

1.00 
1.00 
Lao 
1.00 l n o  
1.00 

>no 

1.00 

E% 
1.00 

0.0 5 5  
0.04g 
0.032 

0.00 8 
- 0 0 0 8  
-0.017 

o a a l  

-0.0aa -ossa 

- a a z a  
-0 .051  
-0.094 

-Of19 

1.0 3 
15 3 

1.03 

Lo3  
1.0 3 

1.03 

1-n 3 

i n s  
1.03 
1.03 
1.0 3 

- 0 1 5 7  - 01.0 3 
0010 

- 0 J 7 8  
-o-las 
- m a 0  

0.077 
017 1 
026 0 
035  5 
0.44 4 
053  4 
0.71 4 
0 8 8  u 

-01.62 - 0 1 6 ~  

- 0 0 . 0 ~  - o n s o  
o z ~ a  oo9a  

0 5 3 5  0.34s 

-01.09  -0126 

01.04  0.018 

0 3 1 8  0 1 7 5  
0 4 2 6  02355 

06.43 0.428 
08.58 0 5 8 6  
1 0 6 9  0.716 

14.87 0.886 
1a.78 0.814 

0 i s 8  o a a a  
0336 
0446 
0 5 5 4  
Odd3 
0 8 8 1  
109 9 

on270 
o o a  9 a 0 .059  

o a a r s  0.03 3 

ona 5 s  O D 0  8 
0 n a 9 9  - 0 0 0 5  
o n 3 5 0  -on15 

0.049 

0 . 0 2 3 9  o a a a  

00541 
0.05 1 5  

0 5 1 8  

O D 4  9 8 
O J V  6 

0 .050  3 
0.0 87 
0.059 

0.06 3 0 0017 
o o s 5 a  on 37 

o m a 7  -0.005 
0.0866 - 0 o a 4  
O L O J ~  -0.043 
o s 4 7 8  - o n 8 3  
O S 0  4 6 - OJ19 

o r a s  oats3 

0865 o s a a  

1 4 9 3  0 9 0  9 

0 5 5 7  0548 
06-47 0.440 

10.7 3 0.73 5 
1 2 . 8 2  0.83 9 

i i 5  0438 0 3 5 5  

1.05 0 8 8  3 o . ~ o a  
IDS 11.02 0.868 

1.05 O S 5 6  0.445 
1.05 06.66 0 5 3 3  

-016a  - 0 1 7 5  

- 0 o a 1  - o n 5 8  

o a ~ 3  0.094 

0 4 3 1  0 9 6 8  

0 6 5 0  0.461 

-01.09 -0a33 

01.04 0.011 

0 3 2 1  O L 8  0 

05Ai  0.361 

0869 0.660 

O D 6  6 
OD 5 8  
0.0 40 
o a a s  
o n i s  

-0.083 

0.0 0 0 - 0.011 

-0.038 
-0.07 4 

110 
la0 
1 1 0  
l a 0  
1 1 0  
1LO 

1 3 0  
l a 0  

110 
1 1 0  
130 

- 0 1 5 9  
-01 .05  

0 l L 4  
o o n s  
o a 2 5  
04.4 3 
0 3 3 4  

O S 5  3 
0664 

1 1 0 0  
o s s a  

- 0 3 8  a 

onso 
0 2 4  a 
o A a  3 

-6-235 
-0.038 

015  0 

0.33 0 

0 6 1 7  
069 7 
0.865 

0.0571 

0.0512 
0.054 5 

o n s l 7  
0 0 5 5 6  
006 a 7  
0.07 a s  
0110 a 7  
o s 0  a 9 

0.08 5 8 

014   69  

OJV 7 
0.094 

0.04 6 
on6 9 

o n a e  
on0 9 

- 0 n a 4  

- o a a e  

-0.011 

-0.048 
- 0 0 8 7  

- 0 1 6 2  - 0 1 7 9  - o 1.08 - 0 ~ 3  4 
00.00 -0 .058  !$zf 89; :  

o a 0  

0 4 3 5  0 2 8 9  
05.47 0.401 
0656 0511 
0 8 3 3  0.705 
l o s a  0 8 8 5  

0 5 3 1 6  ggj 5 

an3 9 8 -13 
0.0 4 1  

0.0478 - o n 0 3  

0 1 2 8 5  - u ~ u a  
0 . 0 6 2 8  - O D 2 5  
0.0817 -0.055 

O L 8 8 9  - 0 J 3 7  

- 0 1 5 9  - 0 J 7 1  - o 1.05 - oaa 9 
o o n 5  -0.04~1 

o u a  0 3 4 0  
0 4 ~ a  0354 

o 8.7 9 03 a 5 

D L 1 4  0.054 
0 2 2 3  OL44 

0 6 6 1  . 0 5 3 4  
0 5 5 1  0.435 

0.04 4 6 
O D 4  3 a 
0.0405 

0.0504 

O D 9 3 8  
0 0 7  4 0 

OL4 I O  

0 . 0 4 0 ~  

0.0448 

o n 5 9 6  

I 3 0  - 0 1 6 3  - 0 1 5 8  0.0546 
1.30 -03-09 - 0 1 1 5  

0.064 
0.0519 

IJO - o o ~ a  -0.033 0.04 9 0 
on s o  
o o a a  

o n g o  
on7 o 
oa sa 
o n 1 4  

0.0 87 

0 .035  

z 0 . 0 0 3  

Z J O  o l n ?  on4  9 
130 o a 1 4   0 1 3 3  

o n 4 o a  - 0 ~ 0 . 4  
o o 5 a s  -onas  

130 0 4 3 a  0298 

130 0 6 5 0  0 ~ 6 a  
130 0869 ossa 
130 1 0 8 8  0.777 0 1 8 6 1   - 0 J 8 3  

1 3 0  0323 0 2 1 3  0 0 5 8 9  -0.053 
00684  -0.076 

1 3 0  05.40 0 3 8 0  OD808  -0.097 
0.0958 - 0 1 1 7  
O f 3 5 7  - 0 1 5 2  

- 0 1 5 8   - 0 1 7 3  
-01.03 - o f a s  

oona -on45 
0.04 9 4 
O D 4  7 5  

O J U l  
0.097 

0 0 4  5 7 0.086 
O D 4  5 8 
O D 4  9 5  

0.066 
0.043 

0.06 5 8  0-0 01 

00993  -0 .047  
OJ465  -On91 

o n 5 6 a  onaa  
o n 8 0 6   - 0 0 8 3  

o d o s g  - 0 1 3 8  

1 A O  - 0 1 6 0  -014 3 
1.40 - 0 1 ~ 7  -0-20s 
L A O  00 .00  -0.030 
1.40 O L D 6  0.047 
110 0 2 1 5  o a a 7  
1.40 0321 0206 
LAO 0 4 2 9  0 2 8 5  
1.40  0 5 3 6  0 3 6 2  
1.40 06.45 0.442 

0.0541 0.070 

OD4 8 3 
O D 5 5  

0.04 B 3 0.0 0 a 
o n 5 1 6  onas 
0 ~ 5 1 0  -0.0a.g 
0.0568 -on55 
on7751 - 0 1 0 5  
O D P ~  3 - 0 1 a 7  

0.0657  -0.081 

"" 

0 1 1 6  0.049 
(3285 0 ~ 4 a  
0335 0 9 3 9  
04.45 0 3 3 8  
0 5 5 4  0.438 
06.64 OS39 
o a a a  0.726 
11n1 o s o a  
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TABU 
VARIOUS CONFIGURATIONS - Continued ITS 

Configuration SI* 

Crn M M 
1.0.3 
1.0 3 
1.0 3 
1.0 5 
1.0 3 

E 3 
1.03 

ID3 
1.03 

1.03 

1.0 5 
1.05 
1.05 
1.05 
1.05 

1.06 
1.05 

;it 
1.05 
1.05 

130 
1 5 0  
1 1 0  
130 
1 a0 
1 1 0  
15 

W O  
'110 
110 

1 A  

120 l a a  
1 2 0  i a o  
120 
1 a o  
la0 

zao .  
iao 
3.8Q 
1 8 0  

130: 
lJC4 
1.30 

1-30 
1.30. 

1.30. 
1.30; 
1.50 
1.30: 
1.30 
1 3 0 .  

1-40 
14.0 
1 A O  

1A 0 
LA 0: 
Z A O .  

1.40. 
1 A O  

1-40. 

0 0  0 

0 0 0  
o a o  
o a o  
o a o  
0 8 0  
0 0 0  

08 0 
080 

060 
0.80 
o t l o  

- 0 1 6 3  -0.168 
-0110 - 0 3 2 8  
-00 .03  - 0 . 0 5 0  

n l D 2  0.016 
0 2 6 1  0.093 
03A7 0 1 7 1  
0 4 8 5  0 3 5 0  
0 5 3 3  . 11532 
06.4a 0.416 
0 8 5 9  0 5 7  9 
1 0 6 7  0.705 
12.77 O S 0 1  

0.04 8 

0.02 3 
0.0 4.0 

0ll13 
o a o i  - 0.0 LS 

- OD 31 -0 .024  

- 0 . 0 5 5  
-0 .038  

-0.098 
- 0 3 1 6  

-0161 - o s 1 1  
-01 .07  - 0 1 6 1  

0 0 4 4  -0 .057 
0 1 5 4  0.049 

05 .33  0 3 5 8  

06di 
08.79 0.694 

0 a a 5  0.146 

:22s $ m $  
10s 7 o a s  9 

0 .0503  O"1 P 
030 8 
Ob7 8 
OD 5 4  
0.030 
0.008 

-0 .095 
-0 .053  

- 0 5 2 4  

:g1g3 

0 .0470  
OD4 3 3 

0 . 0 5 4 7  
OR4 7 9  

0.06 5 8 

0 1 5  9 0 
03.9 4  9 

0.04 55 

o n 7   7 1  
o n 9 4 0  

0 ~ a o 3  
0.0e 2 3 

0.03  1 0  
ODB 6 0  

0.03 8 8 

0 8 8  
0 .0512  

0 3 9  a o  
a24 18 

-01.59 - 0 3 9 8  
-01.04 - 0 3 4 6  

00.05 -0 .054 
0 1 5 5  0.046 

0.05 0 5 0 5 1 6  
0.047 9 05U 5 
0 . 0 4 4 8  
0.04 4 9 

0.07 9 

0.04 6 6  
0.054 

0.05 5 7  0 0 0 9  
0.028 

0 . 0 6 4 6  - u . o 1 1  
0 . 0 7 7 7  - o o a s  

0 3 9 8 8  - 0 ~ 1 6  
0 1 3 7 0  - 0 . 0 8 5  
O A Y 4 1  -0 .048  

085 
0 0 6  

- 0 1 6 4   - 0 . l 7 3  
- a 1 1 0  - 0 1 3 1  

0 8  5 

08  5 
O S  5 

0 6 5  
0.85 

0 8  5 
0 8  5 

0 8  5 
0.86 

0 0 5  

00 .05  -6.061 
O L O ~  O D I J  
o a A o  0.095 
::;8 OOGP 
0 6.4 6 0.4 3 5 
05.36 0.345 

08 .64  0.615 
10.71 0 3 2 1  
l a s o  0817 

O D 1 4  
o a o r  

- 0 . 0 1 4  - u ~ a  3 

-0 .039 
-0.030 

-0310 
-0.061 

- 0 2 3 3  

090 
0 9 0  
090 
0 9 0  
0 9 0  
o s 0  
0 9 0  
0.90 
0.90 
0 9 0  

- 0 1 6 4  - 0 1 8 0  
-01 . lo  - 0 3 3 6  
-00.03 -0 .056 
01.0 4 0.006 
0 2 3 1  O D 8  9 
05.20  0 5 7 5  

05.38 0-359 
0 6 . 4 8  0.460 
0 8 6 9  0 6 6 3  

0 4 8 9   0 3 6 5  

o.0as-s 

o a 2 8  
.oaa 4 4- 

0.02 6 8 
O F 4  0 

O D E  8 6  

a d 4  5 8  
O m 4 9  

0.06 2 8  
OAO 8 5 

0.056 
0.0 4 8 
0.03 9 

- 0 . 0 0 8  
0.00 7 

- b . 0 3 a  
-UD19 

- 0 0 4 8  
-0 .086 

0.0 a o  

- a l b a  - o a i l  
-01ae -0.160 

o n s a g  O j l O  

ooaa - o m 3  
0 0 4  9 S 
On4 6 0  

0.097 

01.11 0.085 
0.07 6 

oa -m OL19 
0 .044  8 on s1 
0.04 8 5 OD s o  

0330 o a o 7  0.05 4 ?  0.015 

08aO 0 6 7 1  
-0.019 

1 0 . 9 8  0.84 1 
03365 -UD84 
O f 9 1 8  - 0 5 2 3  

G a Z f  - o $ a o  - 0  O ?  
0.09 a 

0.9 5 
0 9 5  
0 9 5  

0 9 5  
0 9 5  

0 9 5  
09 5 
0 9 5  
0 9 5  
0 9 5  
0 9 5  

098 
O Y  I 
0 9 8  
0 9 8  
0 9 8  
0 9 8  

0.98 
0.98 

0.9 8 
0 9 8  
O S M  
0 9 6  

0.03 3 8 
0 . 0 3 1  4 
o.oa 8 6 

o a a  8 7  
o a a  7 8 

0.033 4 

0.05 4 0  
0.04 1 4  

01)7 4 2 
O J . 8  4 5 
0180 4 

.OD 5 8- 
O D 5 1  
0 . 0 4 3  

0.0 5 0  
0.0 4 a 

-0.005 
0.0% 6 

- 0 . 0 2 8  
- 0 8 5 7  
- 0 3 u 7  
- 0 3 4 0  

- 0 I D G  - 0 1 4 1  
0 0 . 0 S  -0 .055 

0.04 9 9  
0.04 6 5 

0n19 
0 1 3 0  0.036 

0.060 
0.04 6 2  0.051 

0.00 6 

- 0 1 s n  - 0 2 8 7  Q.05 30 0 3 0 5  

oa-28 o ~ a 1  0.04 9 1  
o m 6  o a l i  0 .0564   -0 .021  
04 .35  0 8 9 8   0 . 0 6 4 8   - 0 . 0 4 5  
05 .44  0 5 8 5  040768 -OD67 
0 6 5 5  o A 7 a  
08.72 0.645 

0.09a3 -on88 
O L 5  2 3 - 0 5 3 1  

1 0 8 7  OB10 0 3 8 5 5  - 0 3 8 6  

- 0165 - 018 1 

-00.03 -OD66 
- O l d 1  - 0 . I 3 Y  

01.05 -0 .009 
0 8 L 2  O D ? U  
03al 0 1 5 5  
o u a  O ~ S B  
05.41 0.364 
0 6 5 2  0.485 
08.73 0 6 9 9  
1 0 9 0  0 8 6 4  

- n 1 6 5  - 0 5 8 7  
- o u a  - 0 1 4 6  
-00.04 -0.064 

O l D S  0.016 

0.051 7 

0.04 4 6 
OD4 8 7  

0 .0465  
0.04 5 9 

0.0518 
O B 6  0 5 
OD? 11 
0.08 53 

0 3 8  1 9  
0.1889 

0.07 8 
0.06 5 
0n38 

-01 .65  - 0 3 9 4  - u la9 - 0 6 4  Y 
O O a l  -0.061 
0 1 ~ 0  o a a 4  
0 2 1 9  0 1 2 1  
0 3 8 8  0 1 1 4  
0 4 3 9  0.31B 
05.49 0.416 
06.58 0.517 

I 0 9  4 0 8 7 6  
0 8.7 7 0.70 8 

1 3 d 2   1 . 0 3 9  

O b 4  2 3 
0 . 0 5 8 8  
0.03 5 6 

0.03 81 
0.03 4 0  

0.05 3 7 
0.06 8 6 

0 2 9  0 1 
0 3 3  3 5 

0 2 6  0 6 

o n 4  4 6 

0.08 s a  

OD86 
0.0 7 6 
0 .060  
0.046 

0.00 9 
-0.010 

-0 .055  
- u . 0 3 1  

0.0037 - 0 0 1 9  
- 0 . 0 3 5  
-0 .060 

-0104 
- 0 . 0 8 8  

- 0 3 4 5  - O L 7  6 

Ob1 f 
0 2 3 8  O b 9 9  
0 3 1 0  osai 
0 4 2 s .  o o c 9  
05.36 O S 4 U  
0 6 A 5  0.422 
0 8 6 4  0 3 8 4  
108a 0.739 

- 0.0 9 9 
- 0 1 3 7  
- 0 3 6 7  

1.00 
1.00 
1.00 
1.00 
2.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

- 0 1 5 4  -0206 
-01 .08  - 0 . I 6 0  

00.02 -0.070 
U I J L  m a 9  
o a a l  o a a ~  
0 3 3 0  0a20 
04.40 0.313 

06.60 0 9 1 7  
0 5 5 1  0.416 

1 0 9  6 0 8 7 7  
o 8.7 8 0.70 a 

0.04 6 5  0 3 v  1 
OD9 2 

-0163 - 0 5 6 9  
- O l d 0  - 0 1 5 2  

0.046 1 
O R 4 8 6  

0.079 
0.06 5 0.04 4 I 

0.0<0 6 

OD4 3 5  
0.04 0 2 

0.04  9 6 
0.0s9 0 
OAT 3 0 
on.? I a 
0.13 6 4 

O D 7  6 
on 5 5  
o n 3 8  
0.014 - ono 4 

, 0 .056  
O D 1  8 
0.097 
0 5 7  4 
0 2 5  0 

0.40 5 
-02 a 8 

OD4 4 3 

0.04 57  
0.050 6 

0.08 31 
0 6 9 4  

0.04 5 7 

o a g  8 5 

0.0 37 
0.018 

- 0 . 0 1 5  
- 0 . 0 4 1  
-0.066 

- 0 1 v 9  
-0.009 - 0.0 5 1  

- 0 . 0 8 8  

- 0 2  31 

". 

-ossa 
0 1 9 4 9  
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TABLE 11. - STATIC LXINGITUDINAL AERODYNAMIC DATA FOR 'IXE BASIC KIDEL AND 
ITS VARIOUS COmFIGuRATIONS - Continued 

M 

0.80 

0 8 0  
OB0 
0 8 0  
OB0 
0 8 0  

OB0 

o a o  

o s 0  

oas  
0.85 
0 8  5 
0 8 5  
o a s  oa 5 
0 8 5  

085  

0 8  5 
O B  5 

0 9 0  
0 9 0  
o s 0  
0 9 0  
0 9 0  

o s 0  
o s 0  

0 9 0  
O S 0  

0 9 0  

O S  5 
os5 
OS5 
0 9 5  
o s 5  
O S 6  
0.95 
os5 
O S 5  

O S 8  
O S 8  
O S 8  
O S 8  
0 9 8  
0 9 8  
O S 8  
O S 8  
O S 8  
0.98 
O S 8  

1.00 
1.0 0 
1.00 
l d 0  

1.00 
1.00 

1.00 
la0 
1.00 

zno 

1.00 

M 

1.0 3 
lo 3 
i n 3  l n  3 

1.0 3 

1.03 
1.03 

1.03 

1.03 

1.0 3 

ID 3 

IDS 
1.05 

1.05 
l A 5  
1n5 
1.0 5 

'1.05 
IDS 

1.0 5 
1.05 
la5 

1-10 
1-10 
1 3 0  
ILL0 
120 
110 
1.lo 
1 -10 
1-10 
1-10 
1 -10 

1 2 0  

1 2 0  

1 2 0  

L a o  

l a o  

lao 
l a o  

lao 
1 a o  
1 2 0  

I 3 0  
1.30 
1.30 
1.30 
1.30 

1 3 0  
1 3 0  

1.30 

1.30 
I 3 0  

1.40 
1.40 

1.40 
1.40 

1-40 
1-4 0 
1.40 
1.40 
1.40 

C D  
- 0 1 6 6  - o a o o  

011)s o a a e  
0 2 2 4  o-1a4 
0 3 2 8  o z a  3 
-05-4~1 0 ~ x 8  
04.38 0321  

- 0 1 1 2  - 0 2 5 1  
-00.03 -0.053 

0 6 5 0  0 5 0 6 -  

- 0 1 6 4  - 0 9 4 s  
-01 .09  - 0 1 0 6  

O I J S  ossa 
o a 2 8  0-19~1 

00.05 - 0 . 0 5 0  

03-38 0 3 0 5  

0 . 0 5 2 0  
0.0479 
OD4 3  7 
0.0448 
0 . 0 5 1 1  
o n s o 0  

u.121 
OJO 9 
OD7 6 
OB4 6 
0d17 

.0n08 

ooao 4 
0.019 a 
0.021 a 
0 a a 6 s  
0.0341 

0.06 a a  
0.0461 

OQ13 
0 .000  

-0.016 
-0 .0a7  
- 0 . 0 3 6  
-0 .049  

~~ - 
04.49 O i l 4  O b 7 a S  -0033 

0 8 8 7  o a o a  
0 5 5 8   0 5 1 5   o n t 1 9 1  - 0 . 0 5 9  
0 6 6 8  0 6 2 1  0-1104 - 0 . 0 8 6  

11.05 O S 8 0  
0-16 1 5  - 0 2 2  5 
02a s 7 - o J a a  

- 0 1 6 7  - 0 2 0 6  
-0115 - 0 1 5 4  
-00.03 -0.057 

01.05  0.027 
0 2 ~ 5  0 3 2 7  
0 3 2 5  0 3 3 s  

0 6 5 4  o s a l  
04.36 0 5 3 7  
05.45 O&Sa 

08.69 0.669 

4.0 5 4  
0.045 

0.016 

- O n 1 4  
O D 0  2 

- 0 . 0 5 2  
-0 .038 

-0 .080  

o n a a  

- 0 n a 5  

- 0 1 6 1  
-01.05 

0 lJ7 
00.06 

03-40 
045  1 
0 5 5  9 
0 6.7 0 
0 8 8 9  
11.07 

0 2 1 9  

- o a a a  
-025U 
-0.045 

0 0 7 8  
0 1 9  1 
0.30 3 
0.41 0 
051 0 
0.60 9 
0.795 
0 9 6  5 

o n 5  17 

o n 4 5 7  

0.06 o 6 

OD4 8 5  
0 . 0 4 5 0  

0 0 5 %  4 

0.07 S O  
0.08 8 8 
O J O  9 1 
OJ587  
0 2 a 1 7  

u 1 3  0 
u-114 

0.051 

-0 .0us 

- 0.0 54  - 0.077 - 0 1 1 9  
- 0 1 5 8  

on 8 0  

0n23 

- o n a s  

0.061 
o n 5 0  
0033  
o a a l  

-on11 
o n 0 7  

- o n 4 6  
- O D 8 6  

-0.064 
-0 .099 

-01.65 - 0 3 5 3  OD5 51 
- O I L 0  - 0 1 9 8  0.051 a 

UZ29 

0 0 ~ 2  - 0 . 0 8 0  0.0460 
0116 

0 x 1 3  a n 4 0  
0n8a 

o n 4  s o  0n48 
o a a 4  o J s a  
033s 0 a 6 a  

" - . - - 
0.04 9 6  0d18 
0 .0585  - O L I O 4  

04.48 0 5 7 8  0.070 a - o n a s  
0 5 5 9  0.495 o n e r a  -0.055 
06.70 0.60 1 0 1 0  8 1  -0.084 
O 8 S l  0.797 0-1590 - a 5 3 3  
11.08 O S 6 5  0.21 9  4 - 0-17 6 

" . - 

0.070 
0.060 
0.049 
0 0 4 8  
o a a  6 
0.003 

-0 .025  

-0Xl82 
-0.054 

- 0 1 6 1  
-01.07 

0 la3 
oon 3 

o 223 
04.4 3 
o 5 3 8  

05.5 a 
0 6 . 6 4  
0 8 S I  

- o a o  a 

on5 I 
- O J 5  7 
-0 .056 

OJ57 

0 3 6  3 
0 2 5  9 

0.46 I 
0 5 6 U  
0-76 3 

0 .0538  
0 . 0 5 0 5  
0.04 6 5  
0.0463 
0 . 0 5 0 1  
0.05 8 2 
0.06 Y 9 
O D B 4  6 

0 1 5 0  5 
O J O  3 6  

u.118 
u 1 0  0 on6 6 
0.0 a 9  

-0.004 
-0.037 
-0 .066  

-0z25 
-0 .093  

- 0 1 9 7  

-01.69 - 0 2 8 6  
-01-14 - 0 . l 7 s  
- 0 o n 2  -0.066 

ons 6 I 
0.03 a 3 
o d a  7 4 
a n a 9 1  

0 . 0 3 2 5  

OD51 9 
0.05 8 8 

0.09 I 6  
0.07 0 1 

- 0 1 6 5  - 0 J 9 6  
-0111 - 0 1 4 9  

0.06 1 3  
0.0477 

0.090 
U . 0 T  5 

0 1 5 6  0.033 OD4 33 
0.04 3 6 0.042 

0.010 
- o o n a  -0.058 

o a a 5  Q J ~ U  
o 3 a 4  0211 

0 . 0 4 6 5  - u a a  
0 .0550 - u n s a  

0 4 3 3  0 3 1 3  0.0638 -0.081 
05-42 0.406 0.07 6 3 - 0 2 0  9 
0 6 5 2  0.497 o n a a s  - 0 2 3 6  
08.70 0 6 7 8   0 1 3 6 4  -0-186 

- 0 1 6 7  -023s 
- 0 1 J 2  - 0 1 8 0  

00.02 -0.054 
0 1 2 3  O D 7 3  

03.37 0.304 
0 8 2 5  0-191 

04.49 o A a a  
05.58 0 5 5 2  
0 6 6 9  0 6 3 7  
0 8 8 7  O B 1 8  
11.01 0.945 

0.04 36 
0.0410 

0.03 6 6  
o o s 7 a  
0.04 a B 
0.05 a o  
0.06 s a  
o n a s  8 

0.095 

0.062 

0.010 
0.033 

- 0.01 5 
-0.038 

-0.089 
- 0 z a 9  
- 0 1 5 5  

o n 8 a  

- 0 . 0 6 5  
O X O  4 6 
0-15 5 5  
0 2 0  9 8 

- 0 1 6 5  -0938 
-01 .09  -0-179 

00.03 -0 .059 
0 1 1 5  OD70 
082s 0 ~ 8 s  

u J a  6. 
o n 9  9 

- o n 0  a 
o n a o  
0.075 
U.04 6 

- 0 1 b l  - 0 1 7 U  0.0505 
-01.08 - 0 1 2 8  o n 4 7 4  

0.0 8 8  
OD7 a 
0.045 
0.013 

0.0457 -0.017 

o o a o  - o n 4 7  0.04 3 7  
0.0430 

02.09 0-121 
0 3 2 2  0 9 1 3  0 ~ 5 9 0  - 0 . 0 5 0  

o n 6 1 5  -0.079 

0 1 . 0 7   0 0 3 8  

0 4 3 2  0 2 9 7  
0 5 5 7  0 3 8 1  
06.46 0.467 0 . 0 8 8 6  -0J.36 

0.07 5 5 - 0 1 0  7 

0 3 3 8  o a s g  
0 4 5 0  O A ~ O  

0 8 8 9  o s a a  z l n a  I D O O  

05.60 0 5 Z 8  
06.70 0 6 3 3  

0 . 0 5 6 8  
0.07 0 1 
0.08 7 9 
0-10 9 9 
O Z 6  11 
0 2 2 4  6 

-0.036 

- o a a a  
-0.060 
-0.085 

- O L 6  8 

". - 
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TABlX 11.- STATIC L Q N G m I p E A L  AEROIXNAMIC DAW FOR TEE BASIC mDEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 

(k) Configuration S I N ~ T  

M 

0.80 
0 8  0 

0.80 
0 8 0  
0.80 
0.80 
0 8 0  
0.80 

0 6 0  
0130 

US 0 
0.8 0 
0.60 

0.8 5 
0.85 

08 5 
0 8 5  
0.85 
0.8 5 

0 8 5  
0.85 
0.nS 
0 8  5 
0.65 

0.85 

0.85 

0.90 
0.90 
0.90 
090 

0 9 0  

0.90 
0.90 

0.90 

n .90 

n 9 0  

0 9 5  
0 9 5  
0.9 5 
O S 5  

0 9 5  
0.9 5 
0.95 
0.9 5 
0.9 5 
O S 5  

82 

0.98 
O S 8  
0.98 
0.98 

O S 8  
0 9 8  

0 9 8  

O S 8  
0.98 

0 9 8  
0 9 6  
0 9 8  

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

1.00 

M CL C D  crn 
-0166 - 0 a 9 4  
- 0 1 1 1  -0.144 
- 0 0 . 0 s  -0.053 
01.04 0.0a6 
0 2 ~ 3  o . i a o  
0 3 2 2  0 1 1 7  
0 4 3  a 0 3 0 8  
05.41 Od04 

0 8 6 1  o d x a  
06.50 0.487 

10.67 0.732 
12.74 O B u 7  
14.83 0.879 

o m  8 7  
o a a  5 9 
o.oa 3 a  
o m a a  
o a a s s  -0 .016 

a ~ o 3 a  -0 .076 
o n 6  3 0  - o n 4 1  

0.051 
0.0 4 3 
0.0 26  
0.014 

OD24 8 0.0 01 

O D 3 6 3  - 0 . 0 2 5  
a 4 7 7  -0.034 

1.0 3 
1 0  a 
1D3 
1.0 3 
1.0 3 
1.0 3 
1.03 
1.0 3 
103 
1.0 3 
1.0 3 

- 0 1 6 3  
- 0 1 9 7  

0 0 8 5  
0 1 3 5  
0 2 a 7  
0 3 5 7  
04 .49  

- 0 2 4  0 -  

- 0 9 5 0  
- 0.17 a 

0 0 7  3 
0 1 9  0 
0 2 9  6 
0.40 4 

. D A ~ J  

0.7 9 0 
0.50 8 

0 9 5  9 

0.05 5 7 
0.0519 
0.04 8 4  
0.04 a 8  
OD54 4 
0.06 5 1  
OD7 5 5 

0-194 

0.077 
010 8 

0.045 

- o n 0 7  
0.016 

- oa so 
- 0 . 0 5 3  

- 031 6 
- 0 0 7 5  

-0151 oas a 1  - o J a i  
O J 9 9 0  - 0 a 4 7  
0 2 4 9 9  - 0 3 5 4  

-01 .67  
-01.1a 
- 0 0 . 0 3  
01.05 
0 2 1 4  

0 4 . 3 3  

0 6 5 2  
05.4  3 

1 U . 6 7  
08.6 5 

1 4 8 5  

0 5 9 3  

I a.7 4 

- 0.15 0 
-(12(14 

- 0.05 5 
O D ~ S  
o J a 1  
028 a 
0.5 a 1 
0 5 0  6 
Odl8 

0 .64  5 

0.81 0 
0.90 0 

0.78  5 

O S 2  9 6 
0.02 6 9  
a n a 3 9  - 

u n a 5 5  
o.02 3 Q 

0 . 0 3 0 7  
0 . 0 3 a 7  
0 . 0 5 1 7  
011683 
aIl(r7 7 
0 1 5  5 2  
o a o a 4  
o a s  7 8  

OD53 
OD45 

OD17 
o a a  s 

- a n i  1 
o a o  a 

185 
1.05 

-1.0 s 1.005 

l l l 5  
1.05 
1.06 
1 0  B 
1.05 
1D 5 
1.0 6 

-01.60 
- O l d 6  

00.06 
0 12.T 
0 2 2 8  
03.39 
0 4 5  0 

- oal o - 0. lS 9 
-OD4 3 
-087 4 
o d e  5 
oag a 
0.40 U 

0.59 5 
0.50 0 

0.77 I3 
0 9 4  8 

0.05 4 7 
0.051 6 
OD4 8 8  
0.04 9 3 
0.0547 
0 . 0 6 S O  
0.07 5 s 
0.09 1 6  
021 0 9 
0 2 6  o a 
0 2 2  a 4 

OJU 7 
0.07 9 
O b 4  9 

-OD04 
0.089 

- 0 . 0 8 6  - 0 6 4  7 
-LID68 
- 0 3 1 0  
- 0 J 4 8  

o a a 3  

- 05s 5 

-0.047 
-0.034 

- 0.07 5 
-u239 - 016 7 - 0 1 7  6 

. . .  

Q 5 3  a 6  0 .060  anz 8 a 0.0 5 0  
a l a  6 1 0.0 34 
aaa  4 9 0.0 ai 
o a a  7 4 0.007 
0 .0336  -0.011. 

0 . 0 5 8 1  -0.040 
0 . 0 4 3 1  -0.024 

0.07 6 4 - 0.08P 
021 8 1 - 0.0 9 6 

-u1.63 

0 O B J  
0 1 . I Z  
08S3 

04.45 
0 3 3 4  

0 5 5 6  
(I 6 6 6  
0 8 8 6  
1 1 0 4  

- o i . o e  
- 0 6 4  6 o n 5  a 7 0 2 5 4  

0 . 0 5 4 5  Od16 
O D 4  9 8 01185 
0.04 9 I OD54 

0 .0614 -0.005 

0.08 9 1 - 0.0 5 0  

0 0 5   3 a  0 ~ a 2  

0 . 0 7 3 0  -01150 

0 ~ 5 7 5  - o ~ a a  
0 .1085  -01180 

02% 7 a - oa6 s 

.- - 0 3 8 7  . - 0.076 
O D 3  5 
ua4 9 
0 3 5 6  
036 5 
0.47 4 
0.57 9 
0.77 1 
O S 3  8 

-u1.67 - 0 2 1 9  
- U l . I 8  - 0 1 6 1  
- o o a a  -0.066 

01.07 o a a o  
o 3 a e  o a 4 e  

0 6 5 8  0.598 

10s 4 0 8 7 5  
12.77 0.88 9 

0 .I9 0 1 3 4  

0 4 A O  0.374 
0 5 5 0  0.48 3 

0 8.7 1 0.74 3 

130 -0160 - o a o o  
1,2p - 0 1 8 7  - 0 3 5 1  

1 2 0  O i l U  0.051 
120 00.02 - 0 . 0 4 9  

i - a o  o a a o  0 1 5  3 

O D 5  4 I 

b . 0 5 0 1  
on I o 5 

0 .0539  
. O B  6 I 4 
OD7 2 7  
One 6 7  
0 3 0  4 5 
O J 4 9 3  
0 2 0 7  0 

0.05 7  4 
0 0 9 5  
0 5 1 4  . 

0.060 
0087 

- 0 6 0 6  - 0.0 3 5  
-0.065 
-0 .091  
- U . l 1 8  
- u . l 9 1  
- O S 1  6 

~ . 

120 O b 5 8  0 5 4 7  
1 2 0  08.74 0.740 
1 2 0  1 0 9 4  OS06 

130 - 0 1 6 4  - 0 ~ 9 a  0.0568 o n e 8  
o . 0 5 ~ 0  09'1 3 130 -01J.o - 0 - 1 4 7  

- 0 1 6 5  -0836 
- 0 1 1 0  - 0 . l 7 4  O D 4 4 0  0.086 

01.l """3 -On5I5 0 8 7 6  

03.33 0 2 9 9  
O D 4 6 0  0 .008  
0.0560 -UaL  

04.44 0.409 
0 5 5 4  0.517 0 . 0 8 5 1  -0 .057  

(1.04 e a  OD99 

0 8 8 4  0 1 9 1  

0.0679 -0.031- 

0 6 6 a  o ~ l a  0 5 0 5 8  - 0 . 0 7 6  

136 - 0.04 B O  o i 4 a  

-U164  - 0 6 3 3  

00.03 - 0 . 0 6 0  
01.16 0.070 

- 0 1 . 0 9  - 0 ~ 7 1  

0 8 2 6  0 ~ 8 3  
0337 02.97 
0 4 4 8  0.406 

0 6 6 8  0.613 
0 5 5 8  0511 

1 1 0 5  0 9 7 9  
08a7 0.807 

0 9 4  e a  
a 8 5 1 8  

a n 4 4 1  
0.0448 
0.U501 
O D 5 9 0  
OD7 1 9  
0.08 9 4 
-Lo a 
0*6 1 e 

. o s 2  4 0 

010 9 

0.07 4 
0.097 

O D 1 9  
OD45 

- 0.00 8 - an 3 0  

1.40 - 0 i a i  - Y e  - 1 4 5  
1.4 0 
1.4b 0 2 3 4  
1Ab $ E 3  -f%! 
1.40 0 3 2 2  0 2 0 7  

d.05 3 E 
0 . 0 5 5 0  

0 .0479  
OD50 5 

0.04 a 1  
0.0 8 6  
0.0 6 7  
o 4 8  
0% 0 7  

-OD19  
a -  

" 

-. - 

0.656 3 
OD6 5 4  
0.07 6 9 
0.00 a 1  

- 0 . 0 4 9  

- 0 . lU  4 
- 0 0 7 8  

- O J . ? l  

1.40 04 .30  0 2 9 0  

1 . A P .  . . 0 6 5 2  0 . 4 5 3  
1.40 0 5 3 7  0 3 7 3  



NACA IiM ~ 5 6 ~ 2 2  - 
TABU3 II.- STATIC LUNGjTUDINAL AERODYNAMIC DATA FOR BASIC MODEL AM3 

29 

ITS VARIOUS CONPIGURATIONS - Continued 
(1) Conf'iguration S L N ~  

CL CD c m  M a CL M 

OB0 
OB0 
OB0 
O S 0  
o s 0  
OB0 
0.80 
OB0 
0.00 
o a o  
0.80 
OB0 
OB0 

O B  5 

O B  5 
OB5 

os 5 
oas 
OB5 
O B  5 

0 8 5  
0.8 5 

0 8 5  
O B 5  

oa 5 

oa 5 

0 9 0  
0 9 0  

0 9 0  
0 9 0  

0 3 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  

O S  5 
0 9 5  

0.96 
0 9 5  

os5 
0 9 5  
os5 
0 9 6  
0 9 5  
OS5 
0 9 5  

0 9 8  
0 9 8  
0.98 
0 9 8  
0 9 8  
0 9 8  
O S 8  
0 9 8  
0 9  0 

O S 8  
096 

0 9 8  

1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

G D  

- 0 163 - O J 7  1 

- 0 o a 3  -0.059 
Olll2  0.010 

0 3 3 7  O L 6 L  

- n 1 a o  - 0 1 3 3  

o a 3 o  0.081 

0 4 2 5   a 2 4 2  
0533 0.387 
06A2 0.410 

1 0 6 7  0 6 9 6  
0 8 5 6  0 5 6 9  

12.7 6 0 1 9  1 
14-05 OB65 

o o a a l  
o m  5 9 0.044 
o o a 3 a  o n a s  
0 n a 4 3  0.007 
o a a ? a  -0.009 
0 n s a 5  -0017 
0.0410 - o n a s  
0.0536 - 0 n 3 a  

0 ~ 9 4 3  - o ~ a l  

OD50 

0.0225 053 1 7  

0 .0944 -0.064 
0 5 4 4 9  - 0 I Q l  

0 2 4  4 7 - 0L2 3 

1.0 3 

1.0 5 
ID 3 

L.0 3 
1.0 3 
1.03 
1.0 3 
1.0 3 
1.0 3 
1.03 
1.0 3 

-01.60 - 0 a o 8  
- 0 1 0 5  - 0 3 5 9  

O D P S  - o n 5 8  
OILS 0.041 
o a a 4  o a 4 0  
0 3 3 3  0296  

06.63 o s a  4 

04.44 0.330 
0 5 5 2  O A Z 6  

0-1 0 3 0 4  
11.00 OB68 

0.05 4 5 
0 4 5 1  3 
0.04 8 0  
0.04 .sa 
0 .05  a 3  

0.08 a s  
0 . 0 5 8 6  
0.0687 

0.638 

- 0 . 0 0 8  
oDao 

-0d31 
-0 .063 

-0Ja4 
- o a g a  

0 1 0 1  1 

020 3 9  
OJ4 7 1 

- 0 1 6 4  - 0 J 7 9  

- 0 0 . 0 5  - D . 0 5 5  
- 0 1J.1 - O I J  8 

01.02 OD08 
0 2 a o  oxlea 
a s a s  0 3 6 s  
0 4 2 8  a a s l  
0 5 3 6  0 3 3 9  

0 8 6 4  061 U 
0 6 6 6  - m a 9  

1 0 6 9  0 3 0 7  

1 4 8 9  O B 8 3  
~ a . 7 8  OBO 3 

0.029 3 0.054 
0 0 4 7  o a a 7  3 

o a a  3 9 ona 6 

0.0349 
o n a s s  0 0 x 9  on0 9 
0 .0384 - 0 ~ 0 6  

- 0 1 5 8  
-01.03 

0 0.06 
O l J S  
0 2 5  
04.45 
0 5 5 4  

09.35 

- 0.L9 8 - 0 5 5  0 
-0.050 

0.0545 
0.05 2 1 
0 .0491 
OD4 9 1  
0.05 3 0 
0 0 5 9 6  
0.06 9 6 
0.0n 3 1  
0-10 0 s 
0 5 4  5 1 
0 2 0  a 4 

0 1  2 4  
0j14 
0.0 8 7  
0.062 
0.038 

-0.005 
0.015 

-0.047 
-0d85 
- u a 1 9  

-0.aa6 

0.045 

o a 3  
033 0 

o a 4 g  

o r a  4 
0517 
0 6 9 2  
085  8 

0 0 3  4 I - 0.01 4 
011444 - 0 ~ 8 3  
0 .0586 -0.033 
0 .0990 -0.059 
o a 4  a - u ~ 1 6  
0-19 g a - ua 3 7 

- 0 1 6 5  - 0 3 8  9 

- 0 0 0 3  - 0 . 0 6 8  
- 0 1 a l  - 0 3 4 6  

a 1 0 3  0 6 0 4  
o a ~ a  0.084 

0 4 3 0  0 2 5 5  
0 3 2 0  0 5 6 9  

0 5 3 9  0 3 5 3  
06.49 0.448 
0 8 6 7  0 6 3 8  

U L I  5 
OD9 8 

0.040 
an70 

- 0 ~ 1 x 3  
0.0 1 4  

-0038 

-0.084 
-0 .061  

-UJ52  -user 

0.050 3 
0 .050  3 

0.0536 

0.05 36 

0 . 0 6 4 7  -0.037 
0 5 0 9 0  -0 .077  

0.0491  -0.093 

- 0 1 6 4  - 0 L 9 3  
-01LO - 0 j 5 3  
-00 .02  -0.078 

0 1 0 5  -0.005 
0 2 5 5  0.081 

04.35 0 2 7 3  
0 3 3 4  0 5 7 3  

05.44 0.376 
0 6 5 4  0.483 

1 0 8 7  OB16 
o a s a  o d d 9  

OD396 0.096 
0.0367 0.069 

0.0310 
0 .0331 Oa3 3 
U.03 8 2  OD 17 
0 0 4 7 7  0.003 

0 . 0 3 ~ 1 4  U.066 
o n 4 6  

0 0 6 0  4 - o n a s  

1-10 
1J.o 
1JO 
IJO 
1 J O  
1-10 
1 J . O  
1-10 
1 3 0  
1-10 
I t 0  

- 0 1 6 0  
-01.06 
oon s 
QlJ.2 
0 2 2 8  
0 332 
04.4 2 
0 5 5 3  

- 0 2 1 5  
- 0 5 6 6  - O D 7  4 

0.022 
oJ.19 
o a o  9 

0.0576 
0 . 0 5 4 2  

a 0 4 9 a  
o a s o a  

o a a s  
0 3 1  3 
0d88 
0.06 3 
01139 
0.020 
0.004 

-0n15 
0 6 7 9 0  -0.051 
0 5 2 5 9  - o n 9 4  
0 ~ 7 8 1  - 0 a 2 5  

06.6 3 

1 0 9 9  
o s a 1  a50  1 

0 8 4  6 
O b 8  5 

0 .0990 
0 5 4  3 0  
OJ9 8 0  

-0d41 

- O.la.4 
- 0.0 87 

0.0546 
Q.05 1 7  
0.04 8 4 
0.04 83 
0 . 0 5 0  7 
0.05 6 s  
0.06 4 6 

0.090 a 
o ~ a 7 9  

O D 7  5 8 

OJ? 6 4 

0.0 8 5  
0.071 

- 0 1 6 1  - 0 1 8 7  

o o o a  -0.057 
OILL ooao 
0 2 2 0  0 1 1 7  
0 3 3 9  o a o s  
04.40 0.313 
05.50 0.41 9 
n 6 x o  a 5 2 2  

- 0 1 0 7   - 0 5 4 4  
OD4 6  9 0.091 
o n 4 4  a on8 s 

1 3 0  

1 3 0  
1 3 0  

1 3 0  

Z 8  
1.30 
1 3 0  
1.3 0 
130 
130 

-01.62 

0 0 . 0 0  
- o m 8  

- 0 5 7 0  

-0.049 
OD3 0 
O J l 3  
0 1 9  3 
0 2 7  2 
0 3 5  5 
0 4 3  6 
0 5 9  9 
0.75 3 

- o a a s  
6 3 4 0  6 On64 

O D 4  3 2  
0.0 5 4  
0.035 

0.0489 0.0 1 7  
n n 5 8 r  -0dO4 

0.033 9 1  
0.0 4 5  
0.020 

- 0 . 0 0 6  

- o n 7  8 

-0.031 
- U D S S  

0 6 i 6  
10-3 5 
0 8 6 6  

-01u1 
- 0 1 4 5  
- 0 1 8 1  

- " - 
0 8.78 O?f12 
10.96 O B 7  4 
1 3 5 3  1.021 

-01.60 - 0 5 9 9  
-01.06 - 0 1 5 3  

0 0 . 0 3  -0.065 
01-13 0.032 

o n s a o  O J U  9 
0,0490 0.0 9 7  
OD4 5 3  0.07 9 

O D 4  8 9 
0.0453 un 59  

0.038 

1.40 - 0 1 5 9  - 0 J 4 6  

IAO O O B 1  -an34 
1.40 - 0 l D G  -0JO9 

0 6 4 7  9 
0 . 0 5 0 6  
OD5 6  3 
0.06 4 5 
0.07 4 8 
0.08 8 6 

-0.013 
-u.059 
-0.063 

- 0 1 0 7  

0 6 1 3  

-0.086 

o a a 3  o i a s  
04.42 0.323 
0 3 3 2  0 2 a a  

o a s a  0.714 

0 5 5  3 0-431 
0 6 6 4  0 5 4 1  

1 0 9 9  0 8 7 8  

1.40 0 4 3 1  0 8 6 9  
1.40 0323 OJ96 

110  0 5 3 8  0.345 
1.40 06.46 OA21 
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Configuration S,Na 

M 

o a o  
o a o  
O B 0  

080 

0 8 0  
0.80 

0 8 0  
0 8 0  

0.80 oao 

0 8 5  
0.8 5 

08 s 
O S  5 
0 8 5  
0 .85  
0.8 5 
0 0  5 

0 8 5  
0 8 5  

0 9 0  
090 

0 9 0  

0 9 0  
090 

090 
090 
0.90 
090 
090 

09 5 
0 9 5  
0 9 6  
0 9 6  
0 9 5  
O Y  5 

OS5 
OS5 

0 9 s  
0 9 5  
0 9 5  

0 9 8  

0.98 
0 9 8  

0 9 8  
0.98 

o s u  
oyn 

0.98 
O S &  
0.9U 
0.9 8 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 0 0  

1.00 
1 .00 
1 DO 

ion 

0 . 0 5 5  
0.045 
0.0 2 7  
0.0 1 4  

- 0 . 0 U l  - unz a 

- 0 l A f  - 0 2 3 9  
-01.08 -0 . l75  

00.05 - 0 . 0 5 ~  

0 .0517  

0.04 4 6 
0.04 5 0  
0.05 1 2  

OD7 l.9 
0 . 0 6 0 0  

o a o  9 3 

D P P 5 8  
OJ6 I. 9 

0.04 a a 

. o m  8 5 

- 0 1 6 s  - 0 2 0 1  

01 .04  o n a s  

04.30 0.316 
03a l  o a a a  

08.6 a 0.661 

-01.ll - 0 J 4 9  
- 0 0 . 0 5  - 0 . 0 5 6  

0 2 2 4  0.122 

06.4 0 0 5 0 5  
0 5 3 9  0.411 

-0532 
- 0 . 0 4 2  
- 0 . 0 5 8  
-u.oea 

- 0 1 6 a  - o a a s  O a 5 1  6 
-01.06 - 0 ~ 6 8  

0.1a9 
0.0485 U J l l  

0 0 0 6  - 0 o 4 a  O D 4   5 1  
O l d 7  0.075 0.04 5 8 

U A T  8 

0 3 2 8  05Y 4 0 . 0 5 1 0  
(1339 0 3 0 2  0 . 0 6 0 5  -0 .n11 

0.01 4 

0 4 5 0  0.40'1 
0 5 b O  0 5 1 6  0 .0 t r89  - U . 0 6 3  
06.7 0 O b i  5 0 5 0 8 9  -U.087 
0 8 9 0  0 8 0 9  
1 1 . 0 9   0 9 8 9  0 2 2 4 7  - 0 5 7 4  

0 1 6 0 4  -0a33 

u.049 

0 . 0 7 ~ 4  -0.054 

- 0 1 6 7  -0201 

-00.03 -0 .053  
01.05 0.032 
0 2 J 4  O d Z U  

- 0 1 1 a  - 0 1 4 7  
0.02 7 6 
d n a  4 5 
on220 
0.020 9 
0.0239 
0.02 9 6  
0.0 3 8 1 
O D 5 0  8 
u.06 y a  
0 1 1 5 1  

0 .055  
0.044 

ODL4 
0.087 

-on01 
04.35 0 3 3 7  
0 5 2 4  0.23a 

06 .55  6 5 3 7  
0 8.7 2 0.7 0 5 

05.45 u s 4  

- o n 1 9  

- on 5 7  

-0 .032 
- . 0 1 ) 4 3  

- 0 . 0 8 6  

-01-;6s - 0 2 1 a  
-01-13 - 0 J 5 2  
-00.03 - 0 . 0 5 8  

02.16 0-154 
U l . 0 6  0 . 0 2 5  

0567 0 2 4 5  
0 4 3 9  O S 5 7  

O D 3  0 1 
0.02  5 8 

0.02 2 5  
0.02 5 8  

0.04 2 2  

o n a  3 8  

o . o s a a  

OD S O  
U . 0 6 3  - 0 1 6 3  - 0 2 4 6  

- 0 l D g  - 0 J 8 9  
o o b a  -0.075 
o 1 a a  0.059 

0.054 9 
uo510 
OD4 6 6 
0.04 5 8 

0 .05  e s  
0.0499 

0.08 6 7 
a.07 0 7 

0 5 0  7 1 
O.l.579 
o a l  s a  

O d 3  3 
0 1 1  6 
0b81 

0a15 
0.049 

-0d11 
- 0 . 0 5 5  

- u . 0 9 3  
- O . O b O  

-lJ.L47 
-oAsn  

O D 3 3  
0.018 

-0 .019 
O D 0 1  

- o n 3 4  

0 5 2 4  o i 5 7  
0 5 3 4  O P 6 7  
04.46 0 3 7 6  
05.57 0.486 o s 5 0  6 2 3 1  

0 6 6 0  0 . 5 7 4  
08.78 0.74 9 

-u1 )53  - u 0 7  a - u a 1 1  

-01.68 - 0 9 2 2  

- o o o a  -0a6ci 
~ 1 . 0 7  o D l n  
o a ~ g  0333 

-01115 - 0 J 6 5  

03.30 0247 
04.45 0 3 7  5 
OS54 0.508 
0 6 6 5  0 6 2 6  

1 0 9  9 0 9 8  0 
0 8 8 1  o a o u  

0.03 5 s  
0 6 5  2 3 

0.02 7 3 
0.03 1 8  
OD3 9  4 
0 . 0 5 8 7  
OD70 7 
o n 9  f 8 

0 2 0  6 9 
0.l4 3 9 

ona aa  
0 .060  
0.071 

o n 4 5  
u i 3 e  

-0 .007 
U.018 

-0.035 
- U . Q 7 0  
- u . 0 9 9  
- 0 - 1 4 6  

o n 4  4 6 - 0 1 6 4  
- 0 1 3 0  - 00.0 1 

O l D 7  

0 3 2 4  
0 4 4  3 
05.4l 
0 6 5  0 
0 E 6 8  

o a a 6  

0.031 4 
0.04 8 4 
M 4 4 5  

0.04 7 4 
0.044 5 

0.0541 

0.07 6 6 
0 . 0 9 5 0  

4 a 

0 1 s  5 8  

0d90 
0 0 7  4 

O A l O  
0.04 a 
o n 2  I 
on s a  
0.0 8d 
0 5 U  7 
o a s s  
U . l . 8 7  

- 0 1 6 5  - (La31 
-Ul.lO - 0 - 1 7 3  

00 .02  -OD54 
0 1 5 5  0 0 7 5  
0 2 2 5  QJ87 
03.36 0 . 3 0 1  
04.48 0.418 
U 5 . 5 8  0 5 5 5  
0 6 6 8  0 6 4 8  
0 8 8 7  0.838 
11.06 m a 3  

o z u  I 
0.0 6 4  

- O D 1 9  
O D U  9 

-0.04s 
-0 .071 

- 0 . l 4 5  
- v a g 7  

o a a a  
0 0 5 4  

- u Y a  

Ob4 0 9 
O B 3  7 2 
0.03 9 0 
o a 4  a 7  

on64 9 
on513 

00s 3 0  

0 1 5  7 1  
O J U  4 0 

o 2 a a  6 

- 0 1 6 1   - 0 1 6 Y  O D 5  11 
- o m e  - m a 7  OD4 8 0 

0 5 8 8  

O O a O  -0.044 
0 0 7  3 

0.044 I 
01.08 0.040 

0 . 0 4  a 
0.04 4 1 

o a ~ s  6237 
0.011 

0 3 1 3  a a l a  
0.0470 -uaa l  
005sa -0.061 
o a s a a  - o n 8 0  
0.07 4 8 - OJO 9 

0 4 3 1  0 9 9 4  
0 5 3 8  0 3 7 9  
0 6 . 4 7  0 . 4 6 5  0.08 94  -0 . l37  

- 0 1 6 4  - 0 2 2 9  
-01.08 - 0 J 7 1  
00.03 -0.0S9 

051 0 
0.099 
Q.0 2 5 
0 0 4  4 

- o n l a  
0.019 

-0.038 
- 0 L l 6 5  
- v a g 2  - 0 3 4  s 
- 0 J e . 9  
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(n) Configuration S, 

C D  , c m  
o n 4 6  on 40 
0.027 
0.017 
0.006 

- 0 . 0 0 6  
-0.014 

-0.025 
-0.0 38  
-0.076 

- o a a o  

o n 5 0  
0.044 
0.088 
0.018 

-0 .007  
0.008 

-0.015 

-oxfa6 
- o s a i  
- o n 4 5  

o n 5 8  

0.083 

-0.001 

0.033 
0.0 47 

0.011 

- 0.01 1 - 0.021 
-0.054 
-0 .068  

0.063 

OD47 

0.029 
0.01 4 

o n s o  
on41 

-0.001 
- a n a 4  
-0 .048 
-0 .093  

M 
O B  0 
0.8 0 

O B  0 
0.8 0 

0.8 0 
O B  0 

0 5  0 
0.8 0 
O B  0 
0.8 0 
0.8 0 

0 5  5 
0.8 6 

O B  5 

O B  5 
0 5  5 

0 5  5 
0.8 5 

o s  5 

o s  5 

os 5 

o s  0 
0.9 0 
os  0 
os 0 
0.9 0 
0.9 0 
0.9 0 
o s  0 
os u 
0 9  0 

O S  5 
o s  5 
0 9  5 
o s  5 
0 9  5 
o s  5 
0.95 
09 5 o s  5 
0 9  5 

Q! C L  

-01.09 - o 1 a o  
- 0 ~ ~ 2  - o n 4 4  

0 1 2  0.095 
0004 o n a 1  
o L o  0 x 7 3  
0 4 9 7  o a 5  3 

-0163 - 0 l 6 0  

0 5 3 6  0 3 3 6  
06.44 0.416 
0 8 6 2  0 5 7 8  
10.72i 0.7 0 9 

- o l s a  
-01.06 oon 3 

01-13 
o a a 4  
a 3 3 4  
0 4 4 4  
0 5 5 5  
0 6 6 6  
08 .86  

- o ~ 8  a - 0-13 5 - 0.04 9 
0.04 1 
OL2  9 

031 s 
0.41 3 
0 5 0  3 
0.68 6 

021 9 

0a03 

0.079 
0 0 6 9  

on9 3 
a i 3 9 1  
0.0399 
o a 4 a g  
o n 4 9  a 
o n 7 2 8  
on904 
0 . 0 5 8 6  

0 1 3 5 9  

0d41 

-0.017 
0.004 

-0.034 
-0.069 

0aa3 

-0161 
-01.05 

0 1 1 5  

OS34 
04.44 

0 6 6 6  
0 6 5 5  

0 8 5 7  

o m 4  

o a 2 4  

- OL8 0 - OJ3 3 - on6 I 
o n 4  o 
o a r  I 
0 1 2  4 

0 3 0  3 

0.49 6 
0.40 1 

0 6 7  6 

0.0458 
OD43 1 
0.0403 
0.0400 
0.0455 
n n 4 9 s  

0-110 
O l O l  

0.069 
0 . 0 8 6  

0d49 

-0 .008  
OD1 4 

-0.029 
- 0 . 0 6 3  

on 3 1  
0 6 5 8 6  

0.0902 
01356 

0.0786 

- 0 1 . 6 5   - 0 I 7 4  
-01-10 - o L a s  
- 0 0 ~ 2  - 0 . 0 4 8  

02.05 O D 1 6  

1-10 - 0 1 6 4   - 0 L 9 3  
110 -01.08 -0-145 
LIU oenl - 0 0 5 7  
1 1 0  O d l l  0.029 

OD48 3 

0.0418 
0.0418 

0.046 I 
0104 

0.069 

0.034 

0.009 
-0.011 
-0.027 

0ne9 

0.05 5 

0 . 0 1 6  

- 0 0 7 2  

o z ~ a  0.093 
0 4 3 2  0 1 6 7  

08-76 0 6 6 a  

0 3 2 3  O I 7 8  

05.4s O f 6 1  
0 6 5 3  0.457 

0.0451 
0.0519 

0.074 3 
0.0916 
0 1  35 4 

o n 6 1 3  

lao 
Lao 
1 2 0  

-0165 - 0 2 7 2  
01.09 - 0 1 3 4  

- 0 o n 1  - o n 5 4  cia7 0616 
OS16 O L O O  
0 9 1 6  0 1 8 5  
0 4 5 6  0 2 7 6  
ps.47 0 3 8 4  
0 6 5 7  0.490 
D B . 8 0  0 6 9  5 

~~~ 

1 2 0  P421  0 3 0 5  o n 6 2 0  - 0 0 3 4  
0.0750 -0.051 

OLS28  -0114 

r a o  o s s a  0 3 9  2 
r a o  0 6 6 3  0 ~ 7 9  
L a o  0 6 8 8  0 6 4 9  

o n 9 1 1  -0.071 

o s  n 
os 8 
os 8 
0 9  8 
0 9  8 
o s  8 

-0163 "83 

00.01 -0.049 
01J2 0.046 

-0107 - 0 ~ 3 3  

0 2 a a  0 ~ 3 2  
0 x 3 1  o a 1 8  

0.0397 
OD364 
0.0336 

0.0378 
0.0431 

0.0341 

o n 5 8 8  
o a s 6 a  
O D 8 4 8  
0 1 3   I 2  

0.08 8 

0.065- 
0.045 

0.014 

0.076 

on 3u 

I30 -0166 -0-176 
1 3 0  - 0 1 J O  -0-136 

0.0461 0d87 

OD39 6 0.048 

1.30 0 2 L 6  0-104 0.0419 o n 0  I 
130 - o o n a  - 0 . 0 5 6  

0.0433  0.073 

130 o m 7  0.083 0 .0389   0084  

IJO o ~ a 6  0-185 
1 3 0   0 4 3 4   o a 6 5  

0.0479  -0.02a 
0 . 0 5 6 6  -0.043 

0.0834 -on84 
0 1 a a 8   - 0 1 8 0  

13 0 5.44 0 5 4 6  
1-30 . E654 0.427 

0.0686 -0.063 

1 3 0  08.74 0490 

os 8 

os n 
os 8 
os 8 

04AB 0 3 1 6  
0 5 5 3  0-414 
06 .64  0 5 1 3  
08.85 Dl01 

- 0 a o u  
-OD19 

- 0 . 0 8 2  
- 0 9 4 0  

-1.0 0 
1.0 0 
1.0 0 
1.0 0 
1.00 

lac3 
1.0 0 

loo 

1.0 o 
1.0 o 

- 016s 
-01.06 

01a 3 

0 3 3 3  
04.45 
06.54 
0 6 6 5  
08.85 

00.03 

o a a a  

- 0-18 0 - 01s 6 - 0.04 8 

O L 3  0 
OD4  3 

031 7 
0.41 7 
0 5 1  3 
0 6 9  8 

o a a  o 

0.0427 

0.0371 

0.0402 

OD4U2 

O A 3 6 6  

0 . 0 4 6 3  
0.0569 

0.088 s 
0.069 9 

0-1544 

0.098 
o n g o  
on1 3 
0.063 
0.037 
0.020 

-0.016 
0.005 

-0.035 - O D 1 5  

1.4 O 
1.4 0 

-01.sa 

o u  a 
o s a s  

0 6 5 8  

- 01B8  - 00.01 

02-17 

0 4 5 3  
05 .43  

08.71 

- 0 1 5  1 

-0.039 
- 0 L 1 3  

0.03 7 
OLI 2 
OL9 0 
0 9 6  5 
0 3 4  0 
0.41 6 
0 5 6  6 

0d79 
0.0 6 5  
0.040 

- 0 . 0 0 8  

-0.055 
-0 .075 
-0.094 

o n 1  6 

-0.033 

-0-1a7 

1.40 
1.40 

1.40 
1.4 0 
1.4 u 
1.4 0 
1.4 u 
1.4 0 



32 NACA RM ~ 5 6 ~ 2 2  

TABLE 11.- STATIC LXINGITUDINAL AWODYNAMIC DATA FOR W BASIC mDEL A.ND 
ITS VARIOUS COIWIGURATIONS - Continued 

(0) Codigura t ion  SSM c 

M 
os o 
os 0 

os 0 
0.8 0 

0.8 u 
0.8 0 
os 0 
0.8 u 

os u oa u 

os 6 
0.8 5 
0.8 s 
O S  5 
0.8 5 
o s  6 
os 5 
os 5 
0.8 5 
0.8 5 

-01.63 - 0 2 6 4  

-00.03 - 0 . 0 5 0  
-01.09  -0.1a4 

o a l i  0 6 9 5  . 
0-4 0.01 7 

0 3 2 0  0.176 
04.27 0 2 5 3  
0 5 . 3 6  0 5 3  6 
06 .43  0 4 1 4  
0 0 . 6 0  0 5 8 7  

0 . 0 4 6  
0.039 
0.028 :3: 

- 0 . 0 0 2  

-0 .016 
- 0 d t i P  

-0.050 
- 0 . 0 8 3  

0 ~ 4 a 3  

0 0 5 8 7  0.068 
o n  77 

0 . 0 4 9 9  0.048 

0 . 0 4 5 5  0 3 0  5 

O D 3 9 4  
0.093 

O D 5 0 1  o a a e  
0.0611 0.009 
0 . 0 7 6 0  - 0 . 0 1 0  

O J 4 3 3  - 0 0 5 8  
o n 9 6 3  -0.oa7 

1.05 -01 .6a  - o a t 1 6  0 .0464 
1.05 -01.06 - 0 J 4 2  

0 3 0 7  

i n s  000s - a 0 5 4  
0.04J7  0 .099 
0 6 4 0 6  a n a 3  

- 0 1 6 4  - 0.l6 7 
- 0 1 5 0  - O J . 3  1 

0 0 2 8 0  0.047 

-00 .03  -.0.052 o a a 3 0  
0 . 0 4 4  

01.04 0.019 
0.03C 

0 .009  

0 . 0 2 ~ 7  

0 . 0 2 ~ 3 1  0 .019 
- .. ~~.~ ". 
1.05 OiJ.4 0.0058 0 5 4 0 6  

0 . 0 4 4 4  
0.065 
0.047 

1.05 . 04.46 0 3 8 0  
m53 

0 5 5 7  0.411 
081 4 

n$g 06.69 0 5 0 Y  . .OD967 - 0 . 0 8 0  
0.0766 - 0 D O B  

IUS 0 2 1 s  O J S O  
i n s  0335 0 1 2 3  0.0514 

o a 6 a a  

"" 

1.05 0 8 8 9  0 6 8 7  O . I 4 1 ? 6  - 0 . 0 5 0  

OS39 0 3 4 8  0 .0469 -0017 
06.48 0.435 
0 8 . 6 6  0 . 6 0 8  0 1 0 4 5  - 0 . 0 5 8  

0 . 0 6 ~ 5  - 0 . 0 8 7  

0 9 u  - 0 1 1 0  - 0 2 5 4  
0 9 0  -01.65 - 0 . l 7 6  

O S U  -00.03 - 0 . 0 5 5  
0 .90  0 1 0 5  0 .017  
0 .90  0 8 1 3  0 0 9 6  
0.90 0 3 2 3  0 .183 
o s 0  0 4 3 s  0 1 7 5  
0.90 05.43 0370 
O S U  0 6 5 4  0.465 
0.90 08.70 0.640 

0.04 8 
0 .055  

O n 3 5  
0.02 3 
0.013 
0.001 

- 0 . 0 0 7  

1 J . O  -0163 -CIA95 0.0490 
- 0 U f  - 0 . l 5 0  

0107 
t1X o o a a  - 0 4 6 1  

O D 4 6  0 0a97 

L A O  u d a  O D Z P  
o a 4 a a  0 .079  

1 2 0  o a a a  01'19 
0.0415 
o n 4 4  5 

0.061 
n n r s  

1.l.O 0 5 3 3  0812 
1 J O  0 4 . 4 4  0 3 0 5  

0.09 6 

l a 0  0 6 5 6  0.404 
O D 6 1  8 
0 . 0 7 6 4  - 0 . 0 0 6  

0d14 

1.i0 0 6 6 1  0 5 0 4  0.0948 - 0 . 0 8 9  

05514 " . _  

ISO 0 8 ~ 8  0 6 8 7  0 . 1 4 0 8  ' - 0 a s a  
- 0.017 
-0.031 - 0 . 0 7 8  

0.9 5 
0 9  5 
09 5 
0.9 6 
0 9  6 
O Y  b 
0 9  5 
ti9 5 

- 0167 - O l d 1  - 00.0 3 
01.06 

0 3 8 7  
0 4 5 7  

oad 6 

- O J . 8  Y - 0 1 4  3 - 0.06 3 
0.013 
0.09 7 
OL9 5 

0.39 6 
0 5 0  5 
0.7 1 8 

o a g  o 

M 3 4 8  0.059 
a 0 3 1 5  0 . 0 5 3 .  

0.048 
0.0276  0 .039 
0 Z Y 5  
0 % 3 5 4  

0.0a7 
O D 1  4 

0 . 0 4 6 2  -0001 
o n 6 0 4  - o n a a  
0 ; O B O O  -0 .043 
u s 1 3  - 0 . 0 8 6  

m a 8 8  
0.0466 
Oa4Y b 0.107 

0d93 on 66 

0 5 3 8  
0 6 6 0  
0 8 8 2  

0.9 5 
0.9 5 

O D 3 9  3 
ad360 

M 3 2 8  
0 0 3 5 9  

.D.O 5 3 6 
0 .0693 
OD89 0 
O J 3 8 9  

0.0531 

6.0438 

0.074 
0.081 

0 0 6 0  
OA48 
0.035 
0.oe.i 
O D 0 6  

-0.015 - 0.0 3* - 0.0 7 4  

13.0 - 0 1 6 3  - o a e a  0 0 4 8  4 

I J O  - 0 o a 1  - 0 . 0 6 0  0.04 1 a 
1 3 : O  -01.08 -0A41 0 . 0 4 5 1  

0 3 0 0  
0.086 
0.06 1 

1.0 u 
1.0 0 
1.00 

1.00 
1.0 I1 

1.00 
1 x) 0 
1.00 
1.00 
1.00 

- 01.6s - o 1n-a 
00.0 a 
011 a 
o a a  s 
0353 
0 4 . 4 4  
0 5 5 6  
0 6 6 7  
08.87  

- 0 A 8  8 - 0 1 4  3 - 0.05 3 
0.03  9 
O J . 3  3 

0.39 7 

0 5 2  4 
0.7 1 6 

0 8 8 7  

o ~ a  6 

0.085 
0.093 

O A ? O  
0.067 
0s 41 
o o a  4 

- 0 . 0 0 9  
OD09 

- o . n a s  - 0.066 

- 0  
1.4 0 
1.4 0 
1.4 0 
-1.4 0 
1.4 0 
1.40 
1.4 0 
1.4 0 
1.4 a 

- O l b l  - 01.07 
ooDa 
P I . 0 9  
o a J 8  
0 5 3 7  
0 4 5 5  
0 6 A 4  
06.54  
01.73 

- 0.I5 3 
-0J16 - OD4 1 
0.03 5 
011 4 
O J 9  1 

0 5 4  4 

0 5 8  1 

o a 6  7 

o A a  3 

0.0487 
0 .0469 
0 .0423 
0.0417 
0 6 4 4 4  

0.07 3 
0.08 9 

0 .050  

-0BDBO 
0 . 0 0 3  

- 0 . 0 4 a  
- 0 . 0 6 5  

-0J84 
- 0 . 0 8 6  

0.087 
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TABLF: II.- STATIC LONGTTCTDSNAL AEROUPNAMIC DATA. FOR W BASIC MODEL AND 
ITS VARIOUS COWFIGTJRATIONS - Contfnued 

(p )  Configuration S ~ M ~  

M Q! CL M 

o s  0 
o s  o 
O B  0 
Ob 0 
O B  0 
OB 0 
OB 0 

O B  0 
O B  V 

o s  o 

o a  o 

O B  5 

O B  5 
OB 5 
OB 5 

0.0 5 
0 8  5 

O B  5 
O b  5 
Oa b 

oa 5 

o s  v 
o s  0 
o s  v 
o s  0 
0 9  0 
os 0 
os 0 
0.9 0 
os 0 
os 0 

O S 5  
0 9 5  
os 5 
O S 5  
O S 5  

0 9 5  
O S 6  

os 5 
O S  5 
O S  5 

-0110 - 0 ~ a 9  - o o a 3  - 005 
0 1 0 4  0.020 
o a 1 2  0 0 9 2  

-0165 - 0 1 6 6  

0 4 Z 9  0 2 5 8  
0 3 2 1  0 1 7 4  

0 5 3 8  0 3 3 4  
06A7  O A l Y  

10.79 0 1 4  6 
08A4 0 5 9 0  

0 0 3 0 3  
0 .028  0 
o n 2 5  3 
O D 2 4 6  
o a a 6 6  
OD309 
o n 3 8 0  
0.048 2 
0 .0631  
O J 0 5 4  
0 1 5 8 5  

0.042 
0.0 37 
0 .026  
o a a o '  
an1 2 
o n 0 2  

-0.001 
- 0 . 0 0 3  
-0.010 

- 0 . 0 6 1  
-0 .053  

1.03 
1.0 3 
1.0 3 
1.0 3 la  3 
1.0 3 
1.0 3 

1.0 3 

1.03 
1n  3 

-0lA5 - 0 2 0 2  
-01.08 - 0 1 4 9  

oona  - 0 0 5 7  
0 1 ~ 3  0.059 
o a a 6  0 1 4 0  
0338 O S 3 6  
04.49 0 3 3 3  
O S . 6 0  0.427 
06.72 0 5 2 3  
0 8 9 5  0 3 0 9  

0100 
0a91 

0.058 
0b44 

0d18 

-0.013 
0.00 3 

0 x 1 7 5  

0.031 

-0 .040 

- a165 - 0 3 7  1 

- 00.04 - 0.05 6 
- 0 1 1 1   - 0 1 3 3  

ozd.3 O D Y  3 
0 1 0 4   0 0 1 6  

0 4 3 1  0 2 6 3  
0 3 2 2  0180 

0 6 . 4 0  0.34 2 

0 0 3 1 2  

o a a 5 9  
0 0 2 8 8  

0 .0252  

00318 

0 0 6 5 ~  

0 0 2 7 3  

0 . 0 3 9 1  
OD505  

O L O  9 0 

OD44 

0.0 30 
0.040 

0.021 

0.004 
- 0 . 0 0 0  

on14 

- 0 . 0 0 5  
-on11 
-0.038 

0 6 5 0  0 1 3 1  
0 8 6 8  0 6 0 8  

- 01.6 6 - O L 7  6 
- 0 L l l  - 0 3 3 7  -006s - o n 5 5  

1 1 0  " 0 1 6 4   - 0 L 9 Y  

1 1 0  00 .02  -0 .064  
110 0115 0.086 

L A O  - 0 1 n a  - 0 1 5 4  
0 . 0 5 3  s 
0 . 0 5 0 3  
o n 4 6  6 
0.046 2 
0 .0494  
O D 5 6  6 

0 . 0 8 1 7  
010 0 s 
0 1 4 7 0  

0 0 6 7 3  

0 1 0  6 
0n98 
0ne4 
0n69 o n s o  
0 .031  
0 0 2 2  
0d05 - O D 1 1  

- 0 a 4 a  

0 . 0 3 3 0  
0 .0304  
0 . 0 2 7 3  
o D a 6  4 
a n a 8 5  
0 . 0 3 3 3  
OD4Z2 
OD549  
OD725  
O L 1 8  5 

0.049 
0.045 

0 .023  
on 3a 

01.06 O D l Y  

o s a 4  0 1 8 7  
0 2 1 4 -   0 1 0 1  

0 4 3 4  0 2 7 7  
05.45 0 3 6 Y  
0 6 5 6  0 4 6 8  
0 8 1 5  0 6 5 4  

~ - " 

0 0 0 5  110 0 3 5 6  0 2 1 7  
1 1 0  0 5 5 4  OJa2 

- 0 . 0 0 2  1 1 0  0 4 . 4 7   0 3 1 1  
- 0 . 0 1 1  - ona  s 3-20 0 5 5 9  0 4 0 5  

1-10 06.71 0 5 0 6  
1L0 0 8 9 4  0 6 9 2  

~~ 

O m 1 4  

0 0 3 7 7  
0 0 3 5 8  
0 ~ 3 a s  
0 . 0 3 1 6  
0 . 0 3 3 8  
0 0 3 9 7  
0 .0495  
0.0648 
o n 8 5 8  
0138 1 

0.0 5 4  
o n 5 3  
o n 4 8  
0 0 4 8  

o a a 3  

-0 .026 

0 . 0 3 5  

0.011 
- 0 . 0 0 4  

-0.069 

- 01.68 - O L 8  8 
- 0 1 5 5  - 0 1 4 4  
- 0 0 . 0 3  -0 .064 
01.07 0.014 
0 8 1 1  0.099 
0 3 2 9  0 1 9 4  

0 5 4 1  0 3 9 5  
0 6 6 4  051 I 
0 8 8 7  0.728 

0 4 3 9   o a g o  

1 2 0  -a163 -na.sa 
120 -01118 - 0 . ~ 3 7  

0.05 4 a 
0.0474 

o a s o a  
o n 6 8 7  
0 . 0 8 2 s  
o n 9 9 9  

0.0511 

0 .047L  

0 . 0 5 8 0  

0 1 4 4 7  

0 1 0 2  

Oa 6 4  
0n88 

l a o  
1ao 
Lao 
Lao 

1 2 0  

1 2 0  

1 2 0  
1 2 0  

0 0 3 2  

0 2 a 3  
01JY 

0 4 4 4  
0 3 3 3  

0 5 6 5  
0 667 
0 8 8 9  

- o n 4  8 
o n 3  9 

o a a  4 
O J 3  4 

0 3 1  6 
0-4 0 1 
0.49 8 
O b 8  4 

0n41 
-0.004 

o n l a  
-0 .094  -0n4a - OD 5 9  
-03-01 

1 3 0  - 0 1 6 4  - 0 1 8 1  
130 -01.09 - 0 1 4 1  

0 n 5 a 4  0.098 

130 - o o n o  - o n 6 1  
130 01.09 ooi35 
130 OaA9 o a o 9  

0 0 4 4 7   0 . 0 4 0  

L 3 U  O S 3 0  0-19 8 o n 5 4 0  - o n 0 9  
0 . 0 4 7 ~ 1  0.017 

0.049 3 0.086 
0.045 5 0.064 

- 0 1 6 6  
- 0 1 1 0  - 00.00 

0 1 1 0  

0 3 3 5  
04.44 
05.5 6 
0 6 6 8  
08.89 

0 a232 

- 0 1 9  2 - 0 1 4  7 - o n 6  8 
0.02  4 o l a  s 
o s 2  a 
0 ~ a 7  
o 3 a  7 

0 3 2  3 

0 5 3  I 

0.075 

. o n 6 1  
o n 7 0  
o n 5 3  
0 0 5 9  
0.027 

- o n 0  3 
OD14 

- 0 o a 1  
- 0 a 5 1  0 1 4 3 1  

1.00 -016s  - 0 1 9 3   o n 4 5 1  
1 . 0 0   - 0 1 . 0 9   - 0 1 4 6  

0.085 

1.00 00.0% - o n 6 3  
0 .0418  0077 

1.00 0 1 1 3  0.036 
OD39 2 0 . 0 6 7  

1 0 0   0 2 3 5  o z s 7  OD39 5 
0.043 2 

aq 6 0  

1.00 o x s 6  0 2 2 7  0 .0504  
on 4 9  

1.00 04.46 0 5 2 6  
0 0 3 3  

0 .0614  0.018 

1 0 0  0 6 3 0  0.529 
o n 7 7 2  
0 .0962  - O D 1 4  

o n 0 1  
f n o  08 .93  0.79 3 0 1 4 6 8   - 0 . 0 4 7  

1.00 0 6 5 9  0.430 

L A O  - 0 1 b B  - 0 1 4 9  
1.40 -01111 -0111 
1 4 0  00.01 - 0 . 0 3 5  
1 4 0  0110 0.04a 
140 o a a o  0 1 2 0  
1.40 0338  o a o o  
1.40 0 4 3 8  0 3 7 8  
L A O  05.48 0 3 5 6  
1.40 0 6 5 9  0.438 

0 .078  
0.067 
0n45 
oaoa 

- 0 . 0 3 8  
- 0 . 0 5 6  

0n23 

- 0 0 1 9  

- 0.076 
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TABLE 11. - STATIC I;ONGITUDINAL AERODYNAMIC DATA FOR THE BASIC MODEL AND 

M 

o s 0  
0.80 

0 8 0  

0 8 0  
0 8 0  

oao 

oao 
o a o  

oao 
0.80 
0 8 0  

OB0 

os 5 
o a  5 
os 5 
0.95 
o a  5 

0 8 5  
0.0 5 

0.65 
0 3 5  
0.9 5 

0.Y 0 
o s 0  
0.90 
0.90 
o s 0  
o s 0  
O Y O  
0 1 0  

O Y O  
0.90  

0.95 
O S  5 

OS5 
0 9 5  
0.95 
0.95 

OS5 
OS5 

0 9 5  

0 9 8  
0.9 u 
0 8 8  
O S 8  
0 9 8  
091 
0 9 8  
098 
O S 8  
0 9  8 

1AO 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
ID0 

ITS VARIOUS CONFIGURATIONS - Continued 

- U l d b  - 0-19  9 
- 0 i . t a  - 0 ~ 5 3  
-00 .03  - 0 U 6 U  

o a a s  O L B U  
0 1 a 5  0.085 

0 3 a z  O ~ U O  
o 4 3 a  0 2 9 9  

0 8 6 0  o b a 1  
1a.75 oao 4 

06.40 0 3 Y 3  
06.49 O A U l  

1 0 . 6 8  0.723 

- 0 1 6 8  - 0 2 0  8 
- 0 1 1 3  - 0 2 6 5  
-00.0s -0 .060 

01.04 OD23 

0 3 2 4  0215 
04.36 O J t B  

0 6 5 5  0 5 0 5  
05.45 O A l S  

0 8 6 6  0 6 4  1 

0 8 - 1 4  0 . 1 2 ~  

- U1.69 - 022 0 
- 0 1 2 4  -0.165 
- 0 0 . 0 3  -0.060 

o a d s  o a a a  
oi.05 o o a o  

0 4 3 8  0 . 3 3 0  
o s 1 7  0 2 a u  

06.56 osaw 
05.48 OA35 

0 8 6 5  0 6 4 4  

0 5 5 5  OdY7 
06.66 0 6 2 U  

- O l d 6  - 0 8 3  8 
-01.l1 -0-181 

U 1 - 1 4  0 .061  
o o a a  -0.061 
o a a s  o a e u  
0336 o a e ~  

06.69 o6a.q 
0 8 8 7  0 8 1 7  

04.49 0.405 
05.59 0.519 

- 0 1 6 5  - 0 6 3 6  
- C ) l C i O  -0J8tJ 

U Q D S  - 0 . 0 6 2  

0 3 2 6  0x77 
01.3.6 0 . 0 6 2  

O S 5 8  0 2 8 8  

05 .59  o 5 a  u 
0 4 . 4 9  0.402 

06.70 0 5 8 9  
0 8 8 9  o a a n  

o u i s o  -0 .017  
0 . 0 5 9 4  -Uno57 
0 . 0 7 0 1  -U.06-8 

~" . 

b - 1 i Y i  - 0 1 ~ s  

-0161 
-01.06 

o on.5 
01d.7 
0 2 2 7  

0 4 3 0  
o s 3 9  

06.7 1 
0 6 6 0  

00 .90  
11.09 

- 0 2 3 3  

- OD5 5 
- 0 3 6  W 

0.06 6 
0.17 6 
o a g  D 
0 4 0  0 
050 6 
0.60 9 
0.80 0 
0.9 6 8 

0 0 5 7 1  
0 . 0 5 3 1  
0 . 0 4 9 6  
0 .0505  
0.05 6 5 

0.07 9 6  
0 a 6  5 7  

OD9 7 1  
0.lI 8 6 

0 2 s  6 2  
0-17 2 0  

0.07 5 
0.064 
0.053 

o a a  s 
0.0 c1 
0.0 0.1 

- 0 D S B  
- 0.0 24  

- 0.093, 

140 
l a o  
lao zao 
ra.0 

190 

1 2 0  
l a 0  
ZZiO 
1 2 0  

- 0 i b l  -0-190 

0 0 . 0 3  -0 .046 
0 di 0.060 

03.31 0 2 6 7  
04 .41  0 5 6 6  
0 6 S I  0.471 
O b d f  OS69 

-01.07 - 0 ~ 4 n  

o B a 1  O d 6  2 

0 8.7 9 0.76 a 

O d 5  6 0 
0 0 5  a 5 
0.04 a 7  
0a49a 
0 . 0 5 4  4 
OD6 3 4 

-0.07 6 1 
.oa 9 1 9 
0-110 B 
0.l579 

U d l l  

0.058 . 
0 .095  

0.0rr 
-0.011 

- 0 , 0 7 5  
-0 .044 

- uas 4 
- 010 5 

- o a o  7 

0.04 a a  
bd4 71 u d u a  - id0 . "01.64 - 0 L 9 5  

once 1.30 - 0  .lo - 0 . l S U  
0.05 5 8  dl)P 6 

0 .0376  51166 1.30 - o h 1  -0 .059 
0.005~14 0.080 

. . & n J 7 8  0 .041  L 3 0  01.07 0.033 
0.04 8 1  0 0 4 9  

o n 4  9 5  0.0 1 7  130 02.17 m a 7  
0.04 7 3 
o n 5 1 0  -0.016 

0.017 

005a5  -0.005 1.30 0 3 2 5  0 3 2 0  
. 1 3 0  0 4 3 4  0313 

0 . 0 5 8 0  - 0 a 4 H  

- 130 0 6 A a  0.404 
0 0 6 8 4  -un79 

%.SO 0 6 5 1  OA96 
0.0821 - o L o a  
O D 9 9 1  - 0 . l S 6  

1 3 0  08.7 1 0 6 7 6  0.l4 3 B - UJ.87 

0 . 0 6 6 9  -0.031 
0.0861 -Uno59 
0 1 0 9 4  - O D 8 8  
a 6 6 4 0  -0-137 

ULLII 9 
O D 9 7  
0.07 5 

o ~ a  5 
OD58  

-OD27  
-0.0 t l l  

- 0 . 0 5 8  
-0.087 
- 0 . I s a  



VARIOUS CONPICXIRATIONS - Continued 
(r) Configuration S1%Tw 

CD cnl 
0 1   3 7  
0333 
0.078 
0.0 4 7  
0.0 3 7  

-0.016 
-0.041 
-0.069 
-0117 
- 0 2 5 5  

o a l a  

OJ37 
o ~ a 4  
o n 9  5 

o n 4 1  

- o n l a  

0.06 6 

0.014 

-0.040 
-0.067 
- 0 1 1 4  
- 0 J 5 4  

o l a 7  
0 1 4  2 

0.095 
0.065 
0 0 3  5 

-0.001 

-0 .053  - 0.09 3 

-.on a 7 

U 1 1 6  
U f U  3 
o n 6 8  
0.0035 
onoa  

- 0 . 0 6 1  
- o a g a  

-0.051 

- u 1 a  8 
- 0 1 8 9  

CD crn M M 

OB0 

O B 0  
os0 
0 6 0  

OB0 
O B 0  
OB0 

o a o  

o a o  

OB5 

OB5 

Os 5 

o s  5 

O B  5 

os5 
oa 5 

oa 5 

0 8 5  

oas 

- 0 4 1 5   - 0 2 6 0  
- 0 3 5 9  - o a o o  
- 0 a 5 6  - 0 ~ 3 0  

OD70 1 
0.07 4 4 

0.06 7 7 
0.06 7 7  
0.070 6 

0.09 3 4  
0.08 0 0  

0 1 1 o a  
OJ30 4 
0 1 8 1 4  
0 2 4  a 4 

- 01.7 I - o a 4  8 - 01.l6 - O a 9  5 
-00.07 -0JO3 

0 0 9 9  - o a a 8  
08.09 0.061 
0 3 1 7  0 1 4 9  
0 4 a 7  o a r 4  
0 5 3 5  0 5 3 5  
06.45 o*ag 

0.0334 

0.02 5 7  
0.030 o 

o n a S n  
o.oa 5 7  
ooa.9 3 

-01.47 0 . 0 3 0  
- 0 0 2 5  0 1 6 0  

0 0 8 7  0863 
OiS9  0 3 7 9  
03.09 0.48 3 
04A9 0 5 8  3 
0 6 3 7  0.771 
O M 6  OS37 

0.07 6 a 
on6 81 
0.07 a 7  0.063 

0.055 
LO5 

0.041 
Lo5 

0.031 
1.06 
1.05 

O D 0  9 1.05 

-un11 
0 0 0 3  Lo5 

-on51 
1.05 
ID 5 

-0 .065 .I .0 5 
1.05 

0.0 a o  1.05 

-01 .63  - 0 3 4 9  

0 0 0 4  -0.078 
O l J 5  0.037 

0 3 3 7  0.253 
04.49 0 3 6 9  
0 5 5 9  0.479 

-.alae - o r a a  

o a a s  0 1 4 7  

-01.79 - 0 3 5 8  
- 0 1 1 8  - 0 2 0 9  
- 0 0 . 0 8  -0214 

o l n o  - o n 3 4  
o a a o  0 .057  
0 3 1 9  o a 5 4  
0 4 3 0  0 2 4 7  
05.40 0 3 4 8  
06-48 0-445 
0 8 5 9  0617  

oas s a  
0 . 0 3 1 3  

0.02 5 3 
0.087 o 
0 . 0 ~ 6 7  
0.030 7 
0.05 e 2  
O D 5 1  1 
on6 g o  
0 1 0  8 9  

0.06 8 0  
0.07 32 
0.08 I 5 
0 .094s  
a11  o 6 

0 1 8 0  3 
OL30 6 

0 3 4 1  8 

1 1 0  
1-10 
1 1 0  

1J 0 
IJO 

1 1 0  
L A O  
110 
110 

0 9 0  
o s 0  
o s 0  
0 9 0  
0 9 0  
os0 
0 9 0  
0 9 0  
0 9 0  
o s 0  

- 01.7 3 - 0 1 1 8  
-00 .06  

o a J l  01.00 

0 3 2 1  
0 4 5  a 
05.4 1 
0 6 A 8  
0 8 5 7  

- 0 2 7  3 0.0393 
0.03 5 3 
0 0 5 0  7 

0.0300 
0.0339 

0.05 83 
OD7 5 0  
0 1 1 5  4 

onae 4 

0 0 4 3 0  

P a 7 5  
OD 6 7  

0.043 
0.038 
OD19 

- u n L 7  
on06 

-0.036 - 0.077 

o a 5 a  
- oaai  
- 0.04 5 
- 0 3 8 5  

o a 5  4 
0.05 3 

0 2 5 7  

on6 4 0  
OD6 3 3 
OD6 7  4 
OD7 5  9 

0 1 0   4 1  
O L l Y  9 

o n 8  s 6 
0 3 3 3  0 2 4 5  
04.45 0 3 6 1  
0 5 5 5  0 .468  
0 6 5 9  0 5 8 7  

0.36 1 
0.43 8 
055  5 

- 0 1 6 3  - 0 2 1 7  
-01.07 - 0 1 5 7  

00.03 -0.055 
01-13 0.047 
0 8 2 2  0 1 5 1  
0 3 3 1  0 2 4 9  
04.41 0 . 3 4 M  
0 5 5 0  0.447 
0 6 5 8  0 5 4 5  
08.76 o.7sa 

0 9 5  
0 9 5  

- 0 1.70 

- 0 0 . 0 3  
- 0 1 1 5  

01.09 
0 9 1 9  
03.31 
04.4 3 

06.61 
055  1 

- 0 2 5 5  - 0 2 0  3 
-0.097 

0116 
O J O  7 

0 2 3  6 
0.34 8 
0.45 4 
4-55 8 

0.050 4 
0 .0465 
0 . 0 4 0  8 
0 . 0 3 9 8  

o n 5  a z  
0.04 a 8 

o z o  a a  
O D 6  4 3 
On80 9 

0 0 8 9  

O D 6 7  

01154 
0.011 

-0.013 
-0.040 
-0.068 

o n 8 1  

o n 5 3  

1 2 0  
lao 
l a o  
1 a o  
l ao  1ao 
lao 

1 2 0  

1 2 0  
1 2 0  

OD7 a I 
0.06 7 7 

0.06 36 
O D 6  82. 

O D 8  7 3 
0-10 17 
0 1 1  9 I 
0 1 6  4 7 

on6 3-7 

on7 61 

os5 
0 9 6  
O S 6  
0 9 5  
0 9  5 
O S 5  
0 9  5 

os8 -01.70 - 0 1 6 3  
os8 - 0 1 ~ 4  - o a o 3  
o s e  00.00 -0.085 
O S 8  01J.5 0.033 
o s 8  0 8 2 5  0 1 4 4  
0 9 8  0 3 5 5  0 2 6 3  
O S 8  04.47 0 3 6 8  
0 9 8  0 5 5 7  0.483 
0 9 8  0 6 6 7  0 5 9 a  

0 .0545 
o n 5 9 0  

o n s o  8 
o n s o  a 
0 0 5  5 4  
O D 6  4  4 

o a u  a 
0.09 5 

0 0 5 8  

o a r s  
-0DLl  
-0.040 
-0.071 

0117 8 

0.038 

1 3 0  
1 3 0  
130 
1.30 
1.30 
1 3 0  
1.30 
1 3 0  
1.30 
1 3 0  

- 0  1.6 5 

- 0 U . 0 1  
01.07 
OZJ? 

0 4 3 5  
05.4 3 

08.7 I 

- 0 1 ~ a  

03a6 

065 a 

- 0 2 0  3 
- 0 1 5 3  
- O D 6 5  

0 1 2 3  
0 2 1  5 
0 3 0 6  
0.39 5 
0.48 5 
0 6 5  tl 

ooa 9 

0 1 u  8 
0.090 
O D  5 7  

-0.005 
o n a 4  

- u n 3 5  

OD6 8 5  

0.060 4 
0.06 4 7  

on60 o 
0 0 6  a 7  

-0ass 
-oAaa 
-0.094 

-0167 

6.07 6 8  
0.0974 
011 8 6 

1 1 0  - 0 1 5 9  - 0 1 7 7  0 0 6  8 a U J 0 8  
1.40 -01.04 - 0 ~ 3 3  
1.40 00.0 3 - o n 4  8 

OD64 8 on9 a 
1.40 0110 o n 3 8  

O D 6 0  8 0.0 6 0  
O D 6 0 0  

1.40 o a ~ g  o a a a  
0.027 

1.40 0 3 2 6  O 2 l a  
o n 6 3 0  - U D U S  
OD690 -UD37 

IAO 0 4 3 4   0 2 9 7  
1.40 05.41 0.380 

o m 8 a  -0.068 

1.40 0 6 5 0  0.465 0 1 0  5 8  - 0 a a 7  
0.0900  -0.097 

1.00 
1.00 

-01.68 

0 1 1 4  
00.01 

0 3 5 7  
04.48 
0 6 5 8  
0 6.68 
0 8 8 7  

- 011 a 

o a a s  

- 0 2 7  4 - 0 2 1  7 

Oil3 5 
0 1 5  0 
O S 6 0  

- o n 8  9 

0 1 1 4  

o n e 8  
0 1  17 

P.06 3. 
PO41 

- U . O L l  
0 .018  

- 0 0 4 1  
-0.071 
- 0 j 1 9  

1.00 
1.0 0 
1.0 0 

1no 
In o 
1.00 

037 5 
0.48 5 
0 5 9  4 
0.78 5 

010 4 6 
0.08 6 1  

o a a  6 s 
017 8 a 
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TABU 11.- STATIC FL)NGITUDWAL AERolXNAMIC DAW M)R 'ITBE BASIC MIDEL AND 
ITS VARIOUS CONFIGURclTIONS - Continued 

( 0 )  Configuration SITT-H 

M 
oao 

oao 
oao 

0.80  
080 

010 
0 8 0  
0 8 0  
0 8 0  

0 8 0  
o a o  
o a o  
o a o  

oa 5 
oas 
0 6 6  

os 5 
o a s  

oa 5 

0 8 5  

0 8 5  

0.8 6 
0 .85  

os0 
0 9 0  
0.90 

0 9 0  
os0 
os0 
0.90 
090 
0 9 0  
0 s o  

c m  

0.00 4 
0.00 1 

-0d11 
- on0  s 
- U . 0 i 6  
- U D I B  

-0.030 
- u x I 4 1  

- o B a i  

-0n55 

-01 .71  - 0 . l 6 0  ox12 s a  - u ~ z 5  
-(11.16 - o A a u  
- 0 0 . 0 6  -on37 

a.02 a 9 - un 81 
o.02oa -0.010 

01.04  0.033 
o a z 4  03.12 

U . 0 l Y 5  0.0 0 5  

0 3 3 4  0.191 
O D 2  B 4 
0.00868 

ODlG 

a 4 3 4   o a 7  3 
0na6 

0.033 8 OD40 
05.44 0.35 3 
0 6 5 4  0,459 

o n 4  s a  Q.050 
0.061 5 

08157 0 5 5 6  . n f o 2 3  
0.056 
on 5 1  

1.03 
I D 3  
I D 3  
la 3 

1xI 3 
1.03 

1 .03  

1 0 3  
1.0 3 

I D S  

, -01.75 - 0 3 8 9  
' - 0 l . l B  -0. I31 

- 0 0 0 5  - o n e 5  
01.09 one6 
o a z s  0.198 
03.37 o a 9 9  
04.49 0 . 3 9 8  
05.61 OA97 
06.74 0 6 9 9  
0 8 9 6  0.780 

0.04 9 1  
0.04 5 5  
0.04 a s  
0 0 4  4 0  

0 . 0 6 0 5  
0.04 9 d  

0.07 3 4 

10.76 0.64 2 
i 2 . 9 5  0.711 
1 4 9  6 0.780 0 1 3 6 6  - 0.066 

o a 4   5 9  0.644 
naa a 7  on54 . .  . . .. 

-a1.71 - 0 1 6 7  o n a d z .  - o a a 4  1.0s -01.75 -03.78 0.04 a 7  o n o r  - u i 1 6  - 0 5 2 4  

o m s  0.051 
- 0 0 . 0 6  -0.04U 

0 2 2 5  O J 1 5  
0 5 2 4  0 2 0  a 
04.35 0.286 
0 b A 5  0.374 
O b 5  4 OA57 

04210 
0.020 3 

o i a  3  7 

o a a  3 3 
o n a n 4  

on6 7 s 
a 0 3  6 7  
0.04 9 9  

- 00 a 0  
-0.0U9 

0.00 6 
OD16 
0.0 am 
ondo 

0.04a 
0 .04  9 

1.05 -0ia8 - 0 ~ 1 8  

IDS o a a s  o a g a  

IDS o s ~ a  0 ~ 9 7  

l P 5  01.09 0.089 
1.05 -00.04 -0.014 

I D S  0 3 . 3 6  0 2 9 5  
1.05 0 4 5 1  0.398 

1.05 06.75 0 5 9 3  

0.04 3 3 
0.04 5 8  

0.04 4 7 
0 .050  6 
0.060 8 

0 . 0 9 1 8  
0 1 1  3 0 

0.07 4 a 

-0004 
- 0 . 0 6 9  
-0.013 
-0 .017 
- 0 a a 2  
-0 ,085 
-ossa 
- 0 . 0 3 9  

O U 6 7   0 5 7 6  0i056 0 6 5 3  1.05 a-8 0 9 7  0 0 3 . 6 5 4  - 0 . 0 5 3  

-01.75 - 0 3 7 7  
-01.l9 -0. l3W o a a  4 5 - OD a 2 

0.0274 -0 .027  

- 0 0 . 0 7  -0 .042  0 .0215 -0 .010  

1 1 0  -01.77 -0J92 0 0 5 0 s  - 0 . 0 ~ 1  
0.000 

0 . 0 4 3 7  - 0 D U 7  
I J O  -01ao - 0 1 4 1   0 0 4 7 3  1ao -00.07 - o n 4 0  

0 2 J 6  0110 
0 i b 4  o h a 9  

0 3 2 9  0211 
04,442 0 3 1 u  
0 5 5 3  0.403 

O ( 1 . 7 6  0 5 7 9  
0 6 6 2  0.471 

DDzi i 0 5 0 8  
o o a  4 5 o n a o  
OU40 8 
0.030 8 0.0 3 1 

6.039 
6 . 0 5 6 3  0.03 8 
O D 7 3 3  . 0.040 
03.12 4 0.045 

1 d . O  0 6 3 8  0 .468 
130 06.71 0 5 7 4  
120 0 8 9 5  0.755 

0 9 5  -01.77 - 0 1 9 8  

0.95 -00.07 -0 .053 
0 9 5  - 0 1 a o  -0.147 

- 091 3 - 0.0 ID 

0.01 8 
0.014 

o n a u  
0.088 

-0.008 
0.0 0 3 

120 -01 .74  - 0 L 5 2  
180 - O I L 8  - 0 3 . 1 5  

0 . 0 5 0 3  - 0 0 0 7  
0.04 T 4 - 0.00 8 

l a 0  - 0 0 . 0 6  -0.017 
0.95  01.06 0 0 3 4  

0.95 O W 3  0 2 4 0  
O S 5  04.47 0 5 4 7  
0.95 0 . 5 6 0  0 4 7 4  

o s 5  0 8 2 0  o a 4 4  

1.20 0 4 l 4  0 3 4 8  
1.20 U533 6.499 
L B O  06EEB 0 5 3 0  0 3 0 3 4  -OD54 
120 0 8 9  3 0.700  0.l47S - 0 . 0 6 9  

0 0 7 0 6  - 0 0 4 1  
o n e s 4  - 0 ~ 4 9  

0 9 8  -01.76 - 0 1 9 3  0.03 9 3  - LlOU 6 
0 9 8  - 0 1 2 0  - 0 J L 6  

. 130 -01.74 -0d.64 
O D 3 5 4  - 0 . 0 0 6  130 - 0 1 1 9  - o ~ a r  

0.05 0 6 OD0 6 

O S 8  - 0 0 . 0 5  - O D 3 5  3.0323 - 0 a u r  130 -00 .07  - 0 . 0 4 0  
0.04 7 3 0.003 

0 9 8  01.08 o n 7 9  w-.03a7 -m-m I J O  01.05 o n 4 0  
0 . 0 4 ~ 4  - o n o a  

O S 8  
0 . 0 4 ~ 2  - o n 0 8  

0 .0485   -0 .009  130 o a a s  038 3 O D 4 6 5  -0 .013 

OS8 04.49 0 3 9 5  
0 . 0 5 0 0  - 1 1 . O I O  

. -a.ols 130 0 4 5 9  o a 9 o  
0 ~ 5 3 3  - o n a o  

0 4 8  0561 0 5 0 4  n;0831 - o n a s  
0 9 U  06.73 0 . 6 0 8  

130- 65A-g"- a 5 7 0  - oa'1ss - 0 0 3 8  
o . l o 5 5  -0.0f5 0 0 9 1  a 

O S 8  835% 8381 

0.98 0 8 9 5  0 .780  Q a 5 6 9  . -on59 ISO u a a s  0 4 8 0  , o A s a 6  rg%:? 

130 . O S 2 7   0 9 0 7  
0 .0631  -0 .086 

I S 0  0 6 6 s  0.456 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 

-01.76 - 0120 
-00.05 

0 3 2 5  
01.09 

03.36 

0 5 6 1  
04.49 

0 6.7 3 
0 8 3 6  

- OX 9.2 

- 0 ; O S  2 
0.08 1 
oat) 8 

0.39 8 
0 5 0  5 
0.604 - 
0.79 2 

- o a a  a 

o a s  o 

- 0 . 0 0 5  
O D 4  7 3 
O D 5  0 0 

0.04 3 8 
0.04 3 4  
0.04 6 4 
0 . 0 5 2 5  
0.061 5 

. 0.08 7 0 
o n 7   3 1  

- o o u a  
- C . 6 0 5  

- 0 . 0 0 6  
- 0 . 0 0 s  

-0.014 
-0.009 

- O D 8 0  
- o n 3 0  
-0iiis 
-0DSb;  

-0341 
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B A S I C  MODEL AND TABU 11.- STATIC I O N G m I N A L  AERODYNAMIC DATA FOR THE 
ITS VARIOUS C O ~ I C X R A T I O N S  - C o n t i n u e d  

c, 
- 0 . 0 1 9  
-0.010 

0 0 1 9  
0.00 5 

0 5 5  3 
0.047 
ag  6 9  
0.07 3 
0.07 9 

- 0 . 0 1 3  
- 0 D U 7  

0.006 

0 .039  
0.024 

0.067 
0.053 

0.076 
0 0 7  5 

M 

1.05 

1.0 3 

1.0 5 

1.0 3 
1.0 3 
Lo3 
1.0 3 
1.0 3 
1.0 3 
1.0 5 

1.05 

1.05 
1.05 
1.05 
1.0 5 
1.05 
166 
1.05 
1.0 6 

i n s  

CD 

006 e a  
0.06 4 6 

0.060 8 
0.060 4 

OD6 5 8 
0.07 51 

010 4 0  
0-12 3 5  

0.08 8 a  

o s 7 a  s 

0.06 8 9  
0.0651 
0.06 I 6  

0.07 5 8 
O D 6 7  3 

010 4 7 

Os7 8 4 
o s 2  5 2  

0 . 0 6 8 8  

0.08 8 5  

cnl 
0.020 
O D  1 7  
o a l a  
o o o r  

- o D o a  

- o n a s  

0 .005  
u.00 1 

- O D 0  8 
-0 .016 

0 .016  
0.014 
0.010 
0.00 6 
0.003 

-01005 
a0 0 0  

-0 .016  
-0.027 

-0.010 

-01.77 - 0 2 1 3  

-00.06 -0.050 
- 0 1 a o  - 0 1 5 9  

01.09 O ~ S S  
0 2 8 3  0160 
0 5 5 6  o a 6 9  

o s s a  0.467 
0 4 5 0  0.368 

0 6 3 4  0 5 6 U  
0 8 . 9 6  0.735 

OB0 -01.76 - OZ53 
0 8 0  -01a1 - 0 1 6 7  
0.80 -003.0 -0 .086  
0.80 00.99 - o ~ a a  
0 8 0  O B 1 0  O D 5 4  
o a o  0321 0 - 1 3 4  
OBO 0 4 3 3  o a 1 7  
0.80 o s A a  0 3 9 6  
0.80 0 6 5 3  0.38 4 

- 0 1.76 - 0 3 0  5 
-0119 - 0 1 6 0  
- 0 0 . 0 6  - 0 . 0 4 9  

01.08 0.058 
o a 2 a  0 1 5 9  
035s o a s  9 

os.sa 6.465 
0 4 . 4 9  0 5 6 4  

0 6 3 4  0.557 
08 .96  0.725 

0 8 5  -01 .79  -0.223 
08s - 0 1 2 3  - n 2 7 6  
0 8 5  -0011 -0 .095 
0 8 6  0 0 9 9  - 0 . 0 2 9  
0 8 5  o a 1 1  0051  
0.85 0323 0138 
0 8 5  0 4 3 6  oaaa  
0.85 05.47 0 3 1 1  
0 8 5  0 6 5 8  o s 9 8  

0 9 0  - 0 1 ~ 1  - o a 4  o 
o s 0  - l a 4  - o . l g a  
o s 0  01.01 - 0 . 0 4 1  
0 9 0 .  - 8 o s 1  - 0 J l U  

0.03 6 4 
0.0324 

0 .027  4 

0 .0530 
0.041 6 
O D 5  5 5  
0.071 9 

o m  9 a 
o a a  B 4 

130 -01-77 - 0 a o 5  
ILO -01ao -0-155 

110 08-19 0-146 
1-20 0333 o a 4 4  

110 06-78 o s 3 8  
rao 0 8 9 4  0.70n 

110 -00 .07  -0.066 
110 01.05 0.046 

1 2 0  04 .46  0.34 0 
1 J O  0 5 5 9  0.44 3 

0 . 0 6 6  5 0.014 
0.013 
u.007 

on a s  
0.0% 85 
OD5 8s  0d01 
0.0638 - 0 . 0 ~ 1  

0.0831 -U.005 
0 0 7 1 4  - 0 . 0 ~ 4  

0 . 0 9 9 3  -01011 
o ~ 1 8 a  - o n 1 8  
O L 6 4 5  - l J . 0 2 6  

0 9 0  o a s s  0.046 
0 9 0  0 3 1 6  0 ~ 3 4  
0.90 04.4 o o a a 9  
0 9 0  0 5 5 1  0319 
0.90 06.60 O S 8 8  

095 
0.95 
O S  5 
095 
0.95 
0 9 6  
0 9 5  
0 9 5  
0.95 

-01.78 

- 0 0 . 0 7  
01.07 

0 3 5 4  
04 .47  
05.5 9 
06.71 

- o i a i  

n a a o  

- 0 a a 5  - 0 1 7 7  
-0.075 

O D 2 5  
0 1 1 3  

033 0 

0 5 2  0 

o a a  5 

o A a 6  

0.04 4 9 
O D 4  15 

0.03 6 7  
0.03 7 4 

0.05 9 4 

0 . 0 5 9 9  
0 0 4 8 3  

0.07 7 7 
O D Y  7 0  

120 -01.7 3 - 0 2 6 1  

r a n  - 0 0 ~ 5  - on32 l a o  - u ~ s e  - 0 - 1 1 9  
0.06 4 5  
0.06 1 4  

0.0 0 3  
0.003 

0.05 8 1  0.0 0 0 
o n 5 8 5  -on06 
0.5628 - o i l 1 1  
0.0705 - 0 ~ 1 s  
0 . 0 ~ 1 4  - o a a r  
0 ~ 1 1 7  - 0 . 0 5 9  
0 . 0 Y  5 0  -0.027 

0 1 5 3 6  -U.034 

0.98 - o l a o  - 0 9 3 8  0.05 5 0  
o s 8  - 0 1 a a  - 0 3 7 9  

0.00  8 
0.04 9 5  o n 0 7  ISO -0118 -0-1a3 

0.015 

os8 - 0 0 . 0 7  -0.06a 
0 . 0 5 9 3  

0.04 sa 00% 3 IJO - V O D S  - 0 0 4 3  
0.0 11 

0.98 01.09 0.047 0.04 6 5 00% 7 2.30 01.06 01040 
OD5 6 6 0.006 

0.98 0321  OJ50 
0 . 0 5 5 4  

a s s 1  5 0.0 17 130 o a 1 7  0 1 2 2  
0.001 

0.0584 -uaoa 
os8 0335 o a s a  
O S 8  04 .49  0 3 5 9  

o n 6 0 9  OD1 5 1.30 0 3 8 9  o a o 3  OD6 4 7 -0.0 0 6 
0 .074  4 0.011 

0.98 05.60 0.459  0 .0917 
1 3 0  04 .41  0283 0.07 5 8 - U.010 

0 9 8  06 .73  0 5 6 2  o-slas - 0 0 0 3  
U.004 150 0 5 5 1  O S 6 8  0.0856 -U*ll6 

0.98 08.9 4 0.753 
130 06 .63  o A d a  O J O O ~  - u a a o  

0 1 6 8 9  -0011 130 08BS 0 5 9 7  01387 " a 5  

1SO -01.73 - 0 J 6 l  0.06a 4 

1 3 0  1108 0.7411 0 ~ 8 7 2  -0.087 

1.00 
in  o 
1.00 
1.00 

1.00 
1.00 

-01.79 
- 0 1 2 3  
- 0 o n 7  

- 0 3 3 6  - 0-18 3 
-0.061 
on5 5 

0 . 0 5 7 0  

0.05 a 9 0.0 10 

O D 6 l l  0.01 6 
U D 1 9  

0.0512 051 4 

0.0586 0.012 

1.40 
1 1 0  

1.40 
1.40 

1.4 0 
1.40 

LA 0 
1AO 
1.40 

- 0 1.7 0 
- 0 1 1 6  
- 0 0 . 0 5  

01.05 
o a-16 
o s a  7 
0 4 3  e 
055 0 
06 .60  

- 0 1 3 1  - OS9 4 
0.06 2 3 0d02 
0 . 0 5 9 5  - 0 D r ) l  
0 . 0 5 5 9  - 0 . 0 0 6  
0 . 0 5 5 4  - 0 4 1 0  
0 . 0 5 8 4  - U D l 4  on0638 - v a 1 7  
0.0831 -una3 
0.0723 - o o a o  
0.09 6 s -0na.s 

- o s a i  
o ~ a 7  
0 2 0  a 
oa7 4 

o r a  a 

0.05 3 

0 3 4  8 

0 2 6  1 
0.36 1 
OA6 9 

0.74 5 
0 5 6  8 

0.06 8 8 on 11 
0.08 1 7  Uno 5 
0.09 9 6 - 0.006 
01206 -0.017 
os6 Y 5 - u.0 27  

1.00 
1.00 
1.00 
1 D O  

04.49 
06.61 
0 6.7 3 
0 8 9  5 
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ITS VARIOUS COXFIGURATIOIB - Continued 
(u) Configuration SlA 

M 
oao 
o a o  oao 
oao 
o a o  
0.80 
0.80 
0.80 

0.80 

Od 0 
O B 0  

0.80 

oa o 

0.8 5 
oa 5 

oas 
0.8 5 

O S 5  
0.85 
O S  5 
0 8 5  
0 8 5  
0.85 
0 8 5  oas 
0.8 5 

0.90 
0.9 0 

0.90 
0.90 

090 
os0 
0 9 0  
o s 0  
0 9 0  
0 .Y 0 

0 9 6  
0.95 
0 9 5  
0 9 5  

0.9 5 
0.9 5 

0 9 5  
0.9 5 
0 9 5  
0.9 6 
O Y 6  

O S t )  
0 9 8 
0 9 8  
0 9 0  

OS8 
O Y U  
O Y U  
0 9 8  
0 9 8  
0.98 
0 9 8  

os a 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
100 

1.00 
1.00 
2 DO 
1.00 

lae  

cm crn 
0.059 
OD4 7 

u n a 1  
0.00 9 

- 0 . 0 0 3  
-0 .019 
- 0 Q 1 1  - u-017 
- 0 . 0 4 5  - 0106 3 
- 0 6 U 9  
- 0 6 3 0  
-ua33 

0.649 

o o a  s 
0.040 

- 0.0 0 9 
0.0 11 

-u.017 

-0 .038  
-0 .046 
- 0 0 6 9  

- 0 1 4 6  
- 0 . l 5 0  

- o o a e  

- 0 1 8 1  

0.05 3 6 
0.04 9 7  

-0.04 5 8 
0.04 5 0  

8%:: 
o m  J 9 

ODY a s  
0.07 6 5 

0 6 9 1 4  
0 6 3   4 7  

. 0 6 0 8  
0.09 6 
0.070 
01045 
0.01 6 

- 0 . 0 0 6  
- 0 . 0 8 6  
-0 .046 
-0.064 
-0.lu1 
-0.l.158 

- 0 1 6 5  - 0 6 8 U  
-01.l1 - 0 . l 3 5  

01.03 0.011 

0 4 2 6  0 2 5 3  
0 3 1 2  OJ66 

0 5 3 6  0 . 3 4 0  
06.44 O A a 6  
0 8 6 2  0 6 0 5  
10.70 0.716 

14.88 0 8 8  4 

- 0 0 6 4  -On56 

o a a o  0.088 

18-79 0 6 1 5  

O L O  8 
0 0 9 6  
0 0 6 9  
u.044 

-0.010 
0 0 1  9 

-0.043 
-0 .061 - OD94 
- 0 a a 9  

- 0 . 0 ~ 6  

o o a  a 8  
o a a  s a 
M 3 9 9  
6.030 8 

4*1919 
D 3 5 0 1  

0 1 4  3 6  
0 6 9  4 6 
o a 4  4 5 

9111 7 5  
6A6 4 9 

0.09 3 8  
0.15 5 8  
0. lY  0 1 

- 0 1 6 5  - o . l e a  
- t 1 1 a a  - 0 3 3 8  

O L O ~  0.000 
o a a o  0.087 
0 3 ~ 9  0 6 7 8  

- U O . O J  - 0 . 0 5 5  

0 4 2 8  0 2 6 1  
05.37 0 5 5 6  
06.4 7 0.45 4 
U 8 . 6 8  0 6 5 5  

110 
1AL) 
1.l9 
1.lo 
1.lo 
1-10 
1 AD 
120 
1.lo 
1 LO 
1 6D 

- 0 1.67 
- 0 1 6 1  
- 0 0 . 0 5  
010 5 
o aa6 
o x a s  
0 4 3 5  

06.56  
06.45  

109 6 
0 8.7 6 

- 0 a 3 ~  

-0 .091 
- 0 . l 8 5  

0.00 3 
0 6 0  1 
O J 9  4 

0.46 9 
O J 7  5 

0 6 6  4 
OB5 2 

o a a  4 

-01.66 -0.l84 

- 0 0 ~ 3  -0.068 
- 0 1 ~ 8  -0.142 

O s 2 0  0 6 5 4  
0 4 3 0  0 2 5 0  

01.03 0.001 
02.15 0.072 

0 5 3 9  0.358 
0 6 5  1 0.479 
08.70 0 6 8 9  
1 0 8 8  0 8 5 9  

0.0340 
010314 0.0 4 7  

O D s 3  120 -0163  - 0 2 1 8  0.0674 
1 2 0  - U l L O  - 0 1 6 5  

U 1 0 7  

aaa  7 s 0 . 0 5 5  Lao -00.02 - o m 6  0.05 3 9 0.089 

oDa  6 4 o o a a  1 5 0   0 1 0 6  0.014 
0.04 9 7  0.0 6 6  

0.0877 ona a l a o  o a ~ s  O J O P  
OD4 9 1  0108 J 

OD31 4 0.00 6 126 0 3 2 2  o a g o  
0.0516 - 0 . 0 0 6  

0 . 0 3 8 6  - - O * ~ Z H  
0 . 0 6 7 7  -u.035 iao o Axi OSB 0 

0.0507 - 0 . 0 5 8  
0 0 6 6 6  -0Db9 

-0 05-31 0 3 6 6  
0.07 0 4 - OD67 

On7T6  -0 .081 
lao 06.49 0.457 

O - i l  a s  -05- 
0 .0930  - 0 J V 4  

0.l761 - U . l 5 3  
la0 0 8 6 8  0.631 O J S ; ~  - u a 4 a  
l a o  1 0 8 4  0x101 O.lB19 - 0 5 0 3  

- 0 1 6 4  
- O l d 0  
-00.0i 

0 a;i 6 
lll.06 

0 4 3 6  
0 3 2 6  

05.4 5 
0 6 5  5 
0 8.7 1 

- 0 6 9  6 - 0-15 3 - 0.06 4 
0.00 7 

0 3 0  I 
0.40 3 
0 5 0 7  
0.69 9 

oiio 0 o o a  

1.03 n 
0 8 7  a 

0.077 
0.069 
0.050 
0 . 0 4 ~  

8%: 
-0.01s 
-0.058 
-0.064 - 0310 9 
- U L 5 1  
-0186 

130 
I 5 0  
I 3 0  

1 5 0  
130 

1 5 b  
130 
15Q 
1 9 Q  
1 3 0  
1.3 0 

- 0 1 6 6  
- O l d 3  
-00.06 

0e.l 0 
02.01 

: x  
053 4 
06.4 1 
08.59 
I 0.7 8 

- o a o e  

-0.009 

- 0 1 6 8  
-0.089 

0.07 4 : 
0 5 1 6  
0.39 8 
o s s a  
0.7 a I 

0.05 6 7  
Q.0b31 
0.04 1 8  
0.04 7 6  
0.04 9  6 

8% t E 
0.07 a 7 
0.0860 
o a a a a  
o ~ 7 o  a 

0.090 
0.078 
0.047 
o n l v  

-0iioir 
-0 .033  
- 0 . 0 5 8  
- 0 . 0 8 5  
- 0 3 0 7  
-01.51 
- 0 6 8 8  10s 1 

1.3.0 8 

-01.66 - 0 2 a O  0.04 7 5 
0.04 4 8  o a  81 

- 0 0 . 0 1  - 0 . 0 7 6   Q a 3 9 8  0.066. 
01.09  OAl4 O&t3 9 4 0 .052  

- u 161 - 017 a 

o a a g  0 ~ 1 7  0-04 a 4  
1.40 -00.03 -0078 0.04 8 a  

0.0 s a 1.40 o l n a  0.001 
0 5 2 8  o a l o  O D 4  8 1  0.010 1-40 0a.l 0 0.070 
0 4 . 3 9  0 3 0 7  

08.75 0 6 9 7  . a 6 3 8 7  - u ~ u 4  

1 3 1 1  1.033 . o a s 9 4  - 0 3 7 8  

0.091 1.40 -01.63 -0283 0.05 5 6 0 . 0 0 8  
1-40 - 0 1 . l O  - 0 2 4 6  0 .05  a s  0.074 

0.046 
0.04 7 4 O D 1  8 
0.0490  -0 .009 

0 . 0 5 7 1  -0.010 
05.48  0.406 . M 7 0 3  -0033 1.4 0 

I A O  0 3 6 7  
1.40 8dd: 0 5 0 4  0 6 5 6  . 0 5 0 8  O D 8  7 6 - 0.05 9 1.40 0 6 3 9   0 5 8 U  O B 7  1 0  

0.08 4 0 - U J 0  9 

10.94 0 8 7 3  0 1 9 0 7   - 0 ~ 4 5  

8% t :%a; 23;: 



NACA RM ASIC22 " 39 -3 5" . 

TABLE 11. - STATIC IONGITUDINBL AWODYNAMIC DATA FOR THE BASIC MODEL AND 
ITS VARIOUS COmFIGuRATIoms - Continued 

(VI Configuration S,C: 

M a CL CD M 
0.80 
0 8 0  
0 8 0  
OB0 
0 8 0  
0 8 0  
OB0 
O B 0  
0 8 0  
0.80 
0 8 0  
0 8 0  
O S 0  

0 8 5  

OB5 
0 8 5  

OB5 
0 8 5  
0 8 5  

O B  5 

0 8 s  

0 8 s  

0 8 5  

0 9 0  
0 9 0  
0 9 0  
0 9 0  

o s 0  
o s 0  
o s 0  
o s 0  
0 9 0  

o s 0  

os5 
O S 5  
o s 5  
0 9 5  
0 9 5  
0 9 5  
0 9 5  
0 9 5  
0 9 5  
0 9 5  
o s 5  
o s 5  

0 9  8 
O S 8  
0 9 8  
0 9 8  
0 9 0  
0 9 8  
0 9 8  
0 9 8  
0.98 
0 9 8  
O S 8  
O S 8  

1.00 
1.00 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

1.00 

1.00 

- 0 1 6 4  - 0 J 6 8  
-0111 - 0 1 2 8  
-00 .04  - o n 5 1  

0.0849  0.044 
ooa a 7 0.036 
0.019 8 0.01 9 
O D 1 9 0  0.008 
o n a o s  -0.006 
o n a 3 8  -0 .020 
0 0 2 8 5  - 0 . 0 3 1  

Q l o S  6315 
0 3 1 6  0 3 6 6  
0 4 2 4  0 2 4 8  

0 8 5 7  0 5 7 4  
06.4 0 0.407 

1 0 6 6  0.704 

02.09 o n 8 9  

0 5 5 1  o 3 a 5  

I a 3  5 0.79 7 
1 4 6 4  0 8 6 3  

0 .0743  - 0 . 0 4 6  
6 . 0 9 0 1  - 0 . 0 6 4  
0 5 3 2 0  - o a o a  
o m  8 a - u a  3 8 

- 0 165 - 0 1 7  8 - 0 .11  1 - O L 3  3 
- a n n 4  - n n 5 4  

o a a  3 5 
a n a  5 1  0.04 5 

0.039 
0 ~ 1 2 0 8  o o 2 h  
O Q l 9  6 0 0  1 0  

- 0 1 6 5  
-01.09 

00.01 

o a a l  
0 1 1 1  

0 3 3 0  
04 .41  
0 5 5  0 
0 6 6  I 
08.81 
1 0 9  8 

- 0217 - O - i S  3 
- 0 0 6 8  

0 1 3 5  
on3 4 

032 a 
oa3 a 
0.417 
010 9 
O b 8  2 
0 8 4  4 

0.050 5 O L O  1 
0.04 7 6  0 .088  
OD4 3 8 O D 6  6 
0.04 3 8 0.0 4 1  
0 0 4  6 3 0.015 
0 . 0 5 2 9  - 0 . 0 0 9  
0.06 1 9  - 0.0 2 7  

~ " 

01.03 O D 1 3  
0 2 1 0  0.091 
O S 1 8  0172 

" - 

0 4 9 7  o a s 8  
0 5 3 5  0 3 4 a  
06.45 0.42 9 
0 8 6  3 Ob0 9 

ona13 - 0 . 0 ~ 4  
0.00851 -ulrau 
o n a g e  -0 .032 

o n g a o  - 0 n 7 a  
0 5 3  8 9 - 0.0 4 0 
0.0525 -0 .048  

0 .0742  -0.045 
0.0904 -0.063 
0 ~ 3 2 1  - 0 0 9 7  
0 1 8 6 1  - 0 1 3 1  

- 0 1 6 6  - 0 1 8 2  
- 0 1 1 2  - 0 1 3 8  
-00.04 - 0 . 0 5 5  

01.03 0.011 
021 D 0.09 a 
0 3 1 9  0-17 6 
0 4 2 9  0 2 6 6  
05.38 0 3 5 1  
06.48 0 4 5 9  
08.67 0.651 

0.02 8 2 
0.02 5 s  0.04s 

0.050 

0.01 a oc% 0"; o a a 4  
0 . 0 9 2 5  -0 .005  
o a a  6 3 -0.0 1 7  
0 . 0 ~ 1 9  - o o a o  
0.0586 -uas .o  
0.0430 -0 .043  

010 2 9 "01) 9 6 

1 1 0  
1 z o  
1 1 0  

110 
1 1 0  

U O  
110 

U O  
1 1 0  

1-10 
1 1 0  

- 0 1 1 4  
- 0 1 6 8  

-00.04 
01.06 
0 a 5 5  

0 4 3 6  
0 5.48 
0 6 5 6  

10s 6 
0 8.7 6 

o 386 

- 0 a 3 7  

- 0.08 a 
- o f a s  

0.00 8 

oaa 5 

010 3 
0196 

038 1 
0.467 
0 6 5  6 
083  5 

- 0 1 6 6  - 0 1 7 7  
- 0 1 1 2   - 0 . l 3 7  
- 0 0 . 0 3   - 0 ~ 6 0  

01 .03   on04  
oa- ia  007.5 

0 4 3 1  O S 5 5  
03.21 0158 

0 6 5 2  0.48 1 
05.4 0 0 3 6  0 

0 8 = l a  0 6 9  3 
1091 oa6 4 
13.08 0.997 

O D 3  1 9  O D 4 8  
0.02 95 0.043 

- O l d 6  
- 0 1 1 8  
-00 .04  
01.0 4 
0 2 1  a 
0321 
0 4 3 0  
0 5 3 9  
0 6.49 

1 0 8 4  
0 8.68 

OD0 6 
OD9 8 

0 5 6  5 
0.46 1 

0 3 9  5 

82% 
oba 4 

017 6 1 -LIZ57 
0.2389 - 0 5 7 3  

- 0 l b 4  - 0 1 9 s  
-0110 - 0 1 4 6  
- 0 0 . 0 1  - 0 6 6 4  

0 .040  4 
0.03 6 6  

OD7 5 

0.03 3 9 0 .058  

0.03 5 5  
0 5 4   1 4  0.004 
0.04 9 4 -0.016 
0.0618 - O D s 9  
0 .0806  -0 .063 

0 1 8 4 8  -0152 

on6 s 
0.03 a e  0.041 

m a 4  

0126.9 - 0 1 1 2  

1 3 0  
1 3 0  
1 3 0  
130  
1 3 0  
1.30 
130 

1 3 0  
1.30 

130 
1 3 0  

- 0 l b 8  - 0 1 1 5  

O l D O  

0 5L5 

06.3 2 
06 .40  

f O A 7  
0 8 5 9  

- o o n a  
o m 7  

0 4 a 4  

- o a l a  

-0.016 
: 32 2 

0.065 
0 1 4  8 
0 2 3 1  
0 3 1  I 
0 3 Y  6 
0 5 5  9 
0 6 6 7  

0.054 4 on 8 7  
0.050 6 0.07 2 
0 .0462  OD4 5 

-01.66 -0.214 
- 0 1 1 1  - 0 A 6 4  

00.00 -0.074 

0 2 J 9  0 1 1 7  
0 3 2 9  0 2 0 8  
0 4 3 9  0 5 0 s  
05.49 0.406 

01.09 o a l 3  

0 6 5 8  0 5 0 8  
08-77 0 ~ 9 a  
1095 0.069 

0 .086  
O D 7  6 
0.066 
0.0 5 1  

OD11 
- 0 . 0 1 1  - 0.0 3 4  
-0 .058 
- 0 1 0 4  
- 0 1 4 5  

0.029 

1.40 - 0 1 6 5  -0191 
1.40 - o u a  - 0 1 5 4  
LAO - 0 0 . 0 5  -0 .082  
1.40 01.60 - 0 . 0 0 8  
1.40 o m 9  0.067 
1.40 0 3 L 5  0 1 4 5  

0.055 6 
0.050 4 

0 0 8 6  

0.04 6 1 
0.071  
0.044 

o n 4  4 6 0.016 
0 . 0 4 5 7  -0.011 

01)669 - o s s a  
0.0502 -0 .040 
0 . 0 5 7 1  - 0 . 0 6 6  

0 6 7 9 4  - 0 L 1 6  

i.40 0 4 a z  o s 2 1  
1.40 O S 2 8  0 2 9 7  

1.40 O B 5 2  0 5 2 7  
1.40 0 6 3 6  057 3 031 3 4 -0zS 9 
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TABm 11.- S'IIATIC LONGITUDINAL A E R O ~ A M I C  DATA FOR !BE BASIC mDEL AND 
ITS VARIOUS CONFIGURATIONS - Continued 

(w) Cowtguration S ~ F ~  

M 

0 8 0  
0.80 

0 8 0  

OB0 

o a o  
o a o  
0.80 
o a o  
o a o  
o a o  
o a o  
0.80 
0.80 

0.85 

o a  5 

os 5 
os 5 

o s  5 

0.86 

0 8 5  
0.8 5 

0.85 
0.8 5 

0.8 s 
0 8 6  
0 8  6 

0 9 0  
0.90 

0.90 
o s 0  
0.90 
0 9 0  

o s 0  
0 9 0  

0 9 0  
0 9 0  

CD 

0.070 9 
0.07 2 8  

0 .0667  
on6 8 4  

on6 7 8 
on6 6 o 

0.07 8 7  
0.07a4 

o.atl 9 9 

0 a ~ h 7  
oa6 a 9 

0 1 3  0 8 
0 1 7  3 5 

OD7 4 7 
on? 2 9  
0.07 0 7 
0.06 9 1  

0.06 9 8 
o a s g  a 
~7 4 .0  
0.08 a 8 
oay 6 8  

o m  I 6 

0 2 3  2 0  
0 1 7 7 6  

o m 0 0  

on7  9 s 

on7  a e  
0.07 6 9  
0.074 9 

O A T 1  5 
0.07 4 6 
0L17 9 1  
O D t l 8 6  

O L 4  3  7 
0 1 0  a 7  

-01.62 - 0 ~ 7 4  

01a4 - o o o a  
-01 .09  - 0 J 3 3  
- 0 0 . 0 1  -0.060 

0.064 
0.0 5 7  
0.046 
0.0 3 6 
o a a 3  

*.a3 - 0 1 5 5  - 0 2 1 3  
1.03 -01 .01  - 0 1 7 5  
1.03. 00.08 - 0 . 0 8 5  

1.05  0221  0 .064 
1.03 01.14 -0.010 

1.03 0 5 . 4 5  0 3 5 a  
in 3. o A i a  

1.03 0 5 2 7  0.l55 
f D 3  0 4 5 6   0 2 5 1  

1.0 3 0.444 

1113. 1092 0.779 

0 1 0  4 9 U 1 5 G  
0 5 0 1 6  

Q B Y  7 7  
0.09 8 7 

0.09 5 7  
0 5 0 0  1 
0 5 0   7 0  
0 5 1  9 5 
0.13 4 7 

o 2 a  a s  
0 2 7  s a  

0 3 4  5 
o a a  R 
03.0 9 
o n 7  8 
0d45 
0.013 

-an15 
-0d70 
-06157 

-03.uo 

0 8 5 9  0.055 
03-15 0 1 3 0  

. ~~ 

- 0 0 0 4  
0 0 0  8 

- OD 11 

-0.054 - 0.09 6 
- 0 1 1 P  

- 0.0 a o  
0 4 1 3  o a o g  
o u n  o a g o  

1 0 . 6 ~  0.649 
I a.7 o 0.7 4  3 
1480 0 .869  

0 6 3 9  0 3 7 5  
0 8 5 4  0531 

- o ~ a  a 

0.065 
0.062 
0.050 
0.038 

0.0 I O  
OB25 

- 0 . 0 1 1  

-OD45 
- 0 1 u 9  

-o.oua 

- o o a r  

-0 -13a 

1.05 -00.99 -0361 0 . l O  4 0 0 1  5 5  
IDS. - Q U Z  - 0 ~ 9 a  0 1 0  7 a 0-16 a - a l b a  - 0 5 7 8  

-01.09 - 0 1 4 0  
-00.01 - o n 6 4  

o a o g  0.064 
01 .05  -0 .003 

0 3 1 6  01189 
0 1 l 7  0.012 
0 0 1 0  -0 .071  

04 .38  0 3 6 4  

0 6 5 5  0.445 
0 5 . 4 6  0 3 6 4  

08.74 O b i 5  
10.95 a 7 6 8  

a w  a m  
0 1 0  I 5  
O l O O  6 

010 9 9 
oAia l4  
633 7 4 
0 1 7  s a  
o s 2  9 9  

89: : t 
0.130 g"3: 

-0 .019  
OD0 a 

-0.040 
- U D b 8  - o n g o  

08.61  0.563 
1 0 6 4  0.660 

1 4 8  4 0.546 
I 8.7 3 0.75 I 

- U 5 4 1  

-01.63 -0 .185  
- 0 1 0 9  - 0 1 4 4  
- 0 0 . 0 1  - 0 . 0 ~ 1  

0 1 ~ 6  - ono s 
1". .. 
1 5 0  - 
1 1 0  
110. 

1 1 0  
Ida 

. 0 1 Q 2   - 0 1 8 7   0 5 0  5 3 o o n s  -on96 0 1 0  1 9  
V 5 5 6  
02118 

0 1 A 3  -0 .014 03.0 0 0 
oaai n n 7 4  

U L o  1 
n n ~  7 Q un64 

o a 5 9  oosu 0 3 2 8  0 3 5 9  6 l O l i  
0 4 . 3 7   0 2 4 6   0 1 0 9 4  

0 . 0 4 0  
0.019 

" - .  

0.013 

- 0.00 9 

-0 .064 

una8 
0.00 a 

- 0 . 0 8 5  

03-18 0.138 
0 4 3 8  o 2 a 3  
05.37 0 3 1 1  
06.47 O A l U  
08 .65  0 . 6 0 1  

0 9 5  
0 9 5  
0 9 5  
0 9 5  
0 9 6  
09 5 
0 9 5  

-01.63 
- 0 1 1 0  

0 1.05 

0 3 2 8  
012 9 

- o o . o a  
o a a o  

- 0 1 9  3 
- 0 1 5 1  
-0.07 3 
- 0 . 0 0 7  

0.046 
OA26 
o a a  4 

. " 

. .  . .. 

- 

0.98 

0 9 8  
0 9 8  

0.98 
n98  

- 0 1 . 6 1  - 0 1.08 
-00.01 
01.04 

031) 5 
0 4 2 7  

o a a o  

- o a o  4 

- OD7 4 
- 0 1 5 8  

- 0 . 0 0 5  
0.0 4 5 
0 1 0  3 

0 1 0  7 
0.087 
0.061 
O D 4 1  
0 .036  

O d l d  
o ~ a 7  

'1.30 - 
130 
1.30. 

1.30 
1 5 0  

1 3 0  
1.30 

1 3 0  

' 0 1 n a  -0.187 0 1 0  4 4 
OOD -ODT? 

03.J  1 

o i 5 f  -0.0 9 
0-10 o a oaun 

o a 1 9  0.083 
Q.09 7 2  0d87 

03a6 0 1 4 0  
4*)9 5 1  
a n 9  7 a 

0 . 0 5 8  

0 4 5 4   0 2 1 t l  
0.0 39 

05 .40   0896  
O J O  J 8 o D v a  

06.48 ~ n37.3 0 1 3 6 7  - 0 ~ 4 8  
ad140 - o n 2 4  

O S 8  
0 9 8  

" - 

0 2 0  8 
". . 

0 9 8  05.36 0366 - w.0 I F  
" ~. 

1.40 
1.40 
1.40 

1.4 0 
1.40 

1.4 0 
1.40 

- 0 1 5 3  
-0i.01 

0 1 3 . 4  
0 2 5 9  

0 4 3 1  
0 3 2 5  

05.37 
06.44 

00n6 
- 0-16 1 
-0113 9 
-0.068 - 0.00 4 

on6 I 
9a9 4 
0207  
0 9 7  9 
0.3 5 1 
O A Y  9 

0 1 0  6 8 

a a s  B 3 
o a o 2 a  
a n 9  6 6  
O D 9  3 4  
0.09 4 7 
0 . 0 Y  9 8  
O J O  9 1  

015 5 8 
0 3 2  1 8 

1.00 - 0 i 5 8  - 0 1 9  9 
1.00 -01 .06  - 0 5 7 2  

on9  9 4  
o n 9  6 6 

0.1 a 7  

1.00 o o ~ a  -0.087 0.09 2 5  
O J 1 8  
0.0 9 4 
OB7 6 oase 

0.0421 

-va13 
0.013 

-0 .037  
-V.O84 

~ 

1.40 
1.40 
1.4 0 

1.00 06.48 0.480 o ;Lasz  -0 .046  

IDO I O B S  0.78 a 0 a a a 1  -0111 
1.00 08 .69  0.607 0 1 6 7 1  - O h 3 8 4  08 .58  
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DATA FOR THE BASIC bloDEL AND - Continued 
SlFU 

C O m I m ~ o m  
Configuration 

Gm M M 

0.80 
0.80 

O B 0  
0.80 

0.80 
OB0 
0 8 0  
0.80 

0.80 
OB0 
0.80 

o a o  

0.85 

o a s  
0.8 5 

0.85 
O B 5  
0 8  5 
O B  5 

0.85 

0.8 5 

oa 5 

0.8 5 

CD 
0 . 0 9 2 6  

o . o s 1 a  
0.09 9 a 
0-28 a 4 

0 . 0 9 1 7  

0.09 3 1  

0 2 0  8 1  

O L 3  9 9  
0 1 6 0  8 
o a o  9 5  

0.09 3 8  

0-10 a s  
o 3 a  3 3 

o a o  8 8  

0 . 0 9 4 7  

OD9 3 4 
OD9 7 L 

0 3 1 1 3  

0 - 1 3 9 8  
016  0 0 

-01.48 - 0 . 0 6 1  
- 0 0 s  4 - 0.034 

o o ~ a  O D S O  

0.07 8 
o n 7 a  on 5 7  1.03 

on a o  1.03 on l a  1.0 3 

-0.073 
- 0 ~ 4 8  1.03 

- 0 . 0 8 9  

1.03 
1.03 

0 . 0 4 7  la3 
0.0 3 0  1.0 3 

0.003 1.0 3 
- O n 0 4  1.03 

-01.40 - 0 . 0 4 5  
- 0 0 . 8 4  0.000 

O O a 5  0 0 9 6  

o a ~ a  0 2 7 6  
0134 0 2 8 7  

0 3 5 1  0.376 
0 4 b l  0 .468 
0 5 3 0  0 5 5  9 
06-91 0.648 
0 8 9 8  0 ~ 1 1  

0110 006 a a  
on6 1 e 
on6 z 7 
0.060 a 
on6 4 5  
0.0 9 1  

0.08 7 7 

01517 
0 2 0  119 

O A b  5 

0.10 a 8  

o a 5  6 3 

oio a on 80  
00  56  on 3 3  

-o.001 
- 0 a a o  
- o n 3 8  

0128 O i 2 0  
o a a 5  0 ~ 9 9  

0 5 . 4 9  o l a 9  

l o a 1  0 . ~ 9 4  

0 3 3 3  0 2 7 5  
0 4 . 4 0  0 3 5 0  

0 6 6 7  0 5 l U  
08.69 0.666 

1 a s 9  O B 8  0 

0.06 5 0  
0.063 a 
o n 6 0  8 

0.067 1 
0.06 4 0 

0.07 1 7  
0.0B P6 
0 . 0 9 3 5  
OJO 9 6 
0 2 5 4  4 
o a l  a 1  

0.081  1.05 

Ob 55 
on 79 

LO 5 
1.05 

0.04 a 
o n 8 7  In 5 

o n l a  I n s  
0.00 8 

- o n o a  
- U L t l O  
-0 .033 
- 0 . 0 8 4  

10 5 
1.06 
1.05 
1.0 5 
la 6 

-01.38 - 0 0 3 9  0-21 6 
- 0 O B S  0 3 0 9  

0 a . 4 4  oa76 
0 4 6 a  a.455 
os"r1  0 5 4 7  

0 1 3 6  O L 9 1  
0 0 2 7  0 1 0 4  

03-53 0 3 6 6  

06 .80  0 6 3 5  

a i 0 6  

on43 
- 0 . 0 0 8  
on 1 8  

- 0 n 3 a  
-0.053 
- o a g a  

0.085 
0.066 

0 8 9 9  a a o o  

os0 
o s 0  
o s 0  
0.90 

- 0 0 9 2  
- 0 1.45 

0 016 
0 la2 

- Ob08 - 0 . 0 5 0  

0.076 
0-252 
a 2 3  1 
033 3 
0.40 3 

0 5 9 7  
0-49 5 

0.78 9 

0 . 0 6 7 3  
0.06 8 3 

0.06 6 0  

0.071 3 

0.08 7 8  
0.0775 

0 0 6 7 8  

0-10 a 1  
a l a  a a  
017 36 

007 8 
O D 8 9  

00  5 8  
0 0 4 3  

O D 0  5 
0417 

-0.007 

-U1)61 

o n a s  

-0.085 

- o l A a  

o 1 J a  
o a . 4 3  

-00 .88  
0 0 3 3  

O L D  
0 5 0  

0 6.7 6 
0 5 6 7  

11.05 
0891 

-on58 
- 0 . 0 1 5  

0.08 0 
0 1 7  3 
0 8 6  4 
033 4 
0.44 3 

oba 3 
059  a 
0.78 9 
O S 3  8 

0.09 5 6  

OD9 5 3 
0.09 4 8 

O J 0 4 7  
0.09 8 4 

0 3 ' 0 7 5  

0-23 9 9 
0-25 8 7 
0 3 0  3 5  

o a a 4  a 

o a 6  o a 

0 1 0  a 
O J O  9 

0 .086  
OD63 
0 . 0 4 3  
0.017 

-0 .008 

- 0 . 0 6 5  
- 0 0 2 9  

- O L O  9 - o z 5  9 

.- ~ 

0 9 0  
0 9 0  
0 9 0  
0.90 
0 9 0  
o s 0  

0 3 3 8  
0 4.4 7 
0 5 5 5  
0 6 6 5  
08.8 4 

o a a s  
~ " ~ 

0 9 5  
0 9 5  
0 9 5  
0.95 
0 9 5  
0 9 5  
0 9 5  
O S 5  
0.95 
0.95 
0 9 5  

-01 .43  
- 0 0 9 0  

0 0 3 8  
a12 s 
o a ~ s  
0 4 5 8  
03.42 

0 5 6 1  
06.7 0 
0 8.86 
11.04 

onga 

o n 4 9  

o a a  a 
- 0 n a 4  

o n 0 1  

-0aa-t 

o n s s  
O A 6 2  

0 . 0 5 4  

- O D 5 1  
-ma97 

1 a o  -01.47 -0068 0.09 8 7  
L a o  -0-3 -oaal 

0.0 e 1  
0.097 3 0 0 6 8  

L a o  o m 6  0 0 7 1  

l a o  o a 3 s  oass 
l a o  03.45 0 3 4 2   0 1 1 4 8  - 0 . 0 2 ~  

1 2 0  o s s a  051s 0 - 2 3 7 4  - 0 ~ 8 a  

1 2 0   0 1 2 5  0-263 
0.09 6 6  03 4 1  
OD9 9 6 O D 1  7 
01059 - 0 . 0 0 8  

1 2 0  0 4 6 4   O d a 9  o ~ a 4 ~  - 0 . 0 5 4  

0 9 8  
0 9 8  
O S  8 
0 9 8  
0.98 

- 01.4 a 

u l a  a 
- 0 0 8 8  

0 0 2 0  

0 256 

- 0 . 0 4 4  
0.00 3 
0.092 

027 4 
0-28 a 

0.081 8 

0.07 8 9  
0.08 a 1  
0.07 9 2  

on877 

010 5 
0 . 0 9 1  
0 6 7  0 

1 .30  -01-55 - 0 . 0 8 4  
130 -01.01 - 0 . 0 4 4  

0 .097 0 0.06 3 

130 00.08 0.040 
0 . 0 9 5 1  0 .040 

1.30 0 1 2 s  o a a s  
0.09 3 9 
0 . 0 9 6 9  -0.03.0 

O D L 4  

1.30 o a a s  o a o s  0 3 0 0 8  - 0 . 0 3 4  
o n  5 1  ~- ~ - 
U.p 31 

- ono 7 
(1013 

-0Aai'  
- 0 . 0 4 6  
-0 .087  
- 0 . l 2 5  

0 9 8  
0.98 
0 9 8  
0 9 8  
0.98 
o s a  

-~ 
03.4 s 
-~ - 

0 4 5 6  
0 5 . 6 4  
0 6.7 4 
0 8 9 1  11.0s 

037 a 
0.47 4 
0.57 0 
0 6 6  4 
0 8 4  I 
0 9 s  n 

on9 6 8 
~~ 

0 1 1  17 
0 3 2  9 7 
0-250  7 
0 2 0  1 2  
o a 6  a7  

1.00 -01 .40  - 0 . 0 4 5  U.08 5 7 o i l  a 
0.077 
0 . l O  3 

E% 
-0511 

0 0 7  

- on xa 

2.40 - 0 1 5 5  -0.08 a 
1.40 0 0 . 0 4  a n a 9  
1.40 -01.03 - 0 . 0 4 6  

1.40 O I L 1  0106 

0.09 6 0 
0.09 7 7  0.0 4 5  

00 3 3  
OD9 4 8 
0 . 0 9 6 1   - 0 . 0 1 9  

O D 0 7  

0 1 0 7 0  -0 .069 
O L O O O  - 0 . 0 4 5  

0 3 1 7 1  -0.091 

0.08 4 5 
0.08 37 
O D 8  6 5  
on988 
0-20 a 3  
OII 6 a  

1 0 0  - 0 o a s  0 .000  
1.00 0 0 2 4  D B 9 4  
1.00 0135 0 3 9 1  

1.00 0351 0.380 
1.00 O ~ A P  0283 1.40 02-28 0 1 8 5  

1.40 0 3 2 7  g P S 5  
1.40 0 4 3 6  0 . 3 4 4  

- ~ -  "" 

0 1 3 4 6  
o a a  T 3 
O L 5  5 7  - 0 0 4 8  

- 0.0 8 8  
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TABIE 11.- STATIC Ix)NGITEDIWiL AEROISYNAMIC DATA FOR TEE BASIC KIDEL AND 
ITS VmlOUS C O W E U R A T I O N S  - Continued 

( y) Configuration .SIFg-H 

M 

oao 
o a o  
o a o  
oao 
o a o  
o a o  
oao 
o a o  
oao 
o a o  
oao 

oa5 
oas  
o a  5 
o a 5  oa 5 oa 5 
oa I 
oas 
o a s  

o s 0  
o s 0  

O S  5 

0.90 
0 9 0  
0.90 
o s 0  
0 9 0  
0 9 0  
0 9 0  

0 9 0  
0.90 

0 9 0  

0 9 5  
0 9 5  
0 9 5  

0.96 
0 9  5 

0 9 5  
0 9 5  
0 9 5  
0 9 5  
os5 

0 9 8  
0 9 8  
0.98 
O S 8  
O S 8  
0 9 8  
0 9 8  

0 9 8  
0 9 8  

0.98 

Cm M a CL , CD 

- 0 1.68 - OS3 B 
-011-  -0.098 . 
- 0 0 . 0 5  - 0 . 0 5 8  

Oa.09 0.049 
01.03 Q.007 

O S S 8  O S 1 3  
0 4 1 8  0 ~ 8 5  
0 5 3 9  o a 5 9  

10.74 058s 

0 6 4 8  0.333 
08.63 0.471 

12.8 4 067  1 
1 4 9 5  0.746 

0 6 9 3  -0.024 

006  6 8  0.0 1 6  

oa71.8 - - o s 8 0  

0.0679 -0.001 

0.09 7 4 
OD9 5 9  
0.09 6 3 
0.09 4 8 
0 .0976 
0 5 0  4 6 
0 3 1 4 5  
0 3 8 9 5  
0 ~ 6  e a  

. 0 2 1 9  1 

- 0 0 0  4 
0d05 

0.036 

0.034 
0.0 37  

0d87 
OD1 4 
0.00 8 

o a a o  
0r141 0 6 6 6 2   v a s 4  

0.07 i 0 
O S 6  7 7  

0.0 5 4  
OB45 

OB7 6 4 0.066 
o n 8  6 4 0.076 
0 2 a 6 1  0 .068  

0 8 4  7 4 0.055 

0 1 6  4 8 
0 2 0  5 8 

O D 5 1  
0.048 

-01.70 -0J35 
- 0 1 3 6  -0.lO4 
- 0 0 0  

O l l 2  -:E; 
o a a o  0.048 
0 3 2 0  031 s 
0 5 ~ a  0 2 6 8  
0 6 5 8  0 3 4 7  

0 4 . 3 1   0 3 9 0  

08.7 3 O S 0 8  

OD7 S 0 - Q.0ZSa 
0.07 1 5  - O D i 6  ;%xB O D L #  

- 0.00 
O D 6 8 1  
M 6 9 4  

OB55 

0.07 31 0.058 
0.07 3 5 0.06 9 

O S 8  6 3 o a e 6  
0.077 

on 47 

o.oga1 

0 . 0 Y  9 0  
0.09 7 7 
0.097 9 
0.09 6 8 
0 ~ 0 0 1  

0 5 3  0 4 
O J 1 6  1 

0.l7 0 1 

OLO 6 a  

o z a o  a 

-01 .71  -0.l39 0.0764 -ODD4 
- 0 1 1 7  - 0 2 0 6  0 .0748 - u a ~ a  - O O D 6  - O D 5  8 0 . 0 7 3 5  - O S O S  

U b  i 7  

l a 0  - 0 1 . 7 3   - 0 1 4 8  

1 2 0  - 0 0 . 0 7  -0.047 

0.07 I O  0.0 3 8  130 0' 2 5  0.089 

130 -01-19 - 0 ~ 8 6  - 

o m a  0.007 O l S 7  a7 
o a J 1  0.048 

ILO 01.04 o n e 4  
o s a i  0 2 1 4  0.07 a 9 O D 6 0  13 9 0 3 8 6  . y :  

0.07 8 0 0.061 1-10 04.36 

u e  0883 0 5 8 7  
IJO 1 1 . 0 4  0.717 

0 4 3 3   0 1 9 6  
05.44 0 2 8 1  M 8 6 8  
0 6 5 6  0.367 QJ2Y 9 7 

0.070 1 3 0  05 .48  0 3 8 9  
u.075 

08.79 0 5 4 8  0 3 s  8 6  O D 7 0  
1 L O  0 6 6 0  0.417 

- 01.7 3 -013 9 
-03.38 - 0 3 0 8  
-00.06 -0.036 

n a J 1  0.047 
01.03 0.009 

0 3 2 3  0 3 1 5  
0 4 3 5  0 2 0 3  
05.47 0 8 9 4  
0 6 5 8  0.384 
08.79 0 5 5 0  

u a a o  - u n a 9  
o a a o 5  - o n a x  

0.014 

on7 9 3 on s o  
0.0 s a  
0.061 
0 0 4 a  

. 067  9 1 -0.0 0 6 
0.07 9 1  
O D 7  7 3 0.0 38 

0.08 5 2  
O X l Y  5 0  0 .063  
010  9 0 
O L 4  7 1 

1 8 6  -0119 -0.099 

iao  OLD^ o n 4 1  
IAO o a J 4  0 1 0 a  
12.0 -00 .06  - 0 . 0 8 8  

0 5 0 9 7  -0.015 

-01.71 - 0 2 4 5  
- 0 1 3 9  - 0 3 2 4  
- 0 0 . 0 7  - 0 . 0 4 3  
03.03 0.007 
0 8 3 1  on4 4 
0 5 2 3  0.116 

05.4s o a s a  
04.34 0 1 8 9  

0 6 5 6  0 3 6 9  
08.79  0 5 5 1  

0 . 0 8 7 6  - 0 . 0 1 6  
0.08 5 5  - 0 . 0 0 5  
0.08 6 1  OD1 7 
o a e  5 5  
0.08 4 3 

OB40 
0 0 6 5  

020 0 5 
OB9 0 1 on60 

0.0 5 7  
Off 4 1 
O J 5 5 1  . 0 . 0 5 7  

0.0 63 

0 3 8 7 7  - 0 . 0 8 6  
130 
I30 

1.30 
1 3 0  
1 3 0  
1.30 

1.30 
1.30 

1sa  

- 0 1 3 7  
- 0 0 . 0 6  

01.0 4 
o a 1 3  
0363 
06.4 a 
0 4 3  5 

0 5 3  
0 i., 5 

-0.109 - 0.04 0 

0.07 8 
OJ4 6 
0 2 1  4 

oaaa 

o a a  3 

0.0Y91 

0 .0948 
0.09 5 7  

Ob9 4 0 
Ob9 9 6  
010 9 1 

O J 5  5 1  

ooy a a  

0 x 3 0  7 

0.00 6 
0.00 5 
Ob0 8 
0 0 1 1  
0.00 1 
0n02 

-U .001  
-un06 
-0.017 

035 5 
o s u  a 

1.4 0 
1.40 
1A Q 
14 d 
1.40 
1A 0. 
1.4 0. 
1.40 
1.40 

- 0 1 6 9  
- 0 1 1 5  

01.05 

0 3 8  3 

0 5 4 3  
04.3 2 

- 0 0 ~ 5  

oa-1 3 

0 6 5 1  

- O S 1  8 

-0.051 
-0.09 3 

OD8 1 

0 2 1  1 
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OD019 

- 0 . 0 0 0 5  
0.0006 

-0.0041 
- 0 . 0 0 2 1  

- 0 . 0 l g 4  

-0.0 1 5  7 
- o n 1 4 3  

-0.0017 

- 0 0 0  6 
-0 .0064  

- 0 a 1 a 7  

T . 0 1 0 3  
0.00 R i 
0.005 1 
0 . 0 0 4 1  
0 .0029 
0 .0016 

o a l a g  

c c  
0 2 2 0  
0.09 4 
0.07 1 
0 0 4  8 

0.025 
0.U37 

0.003 
0.01 4 

- 0.01 9 
- 0 0 0 8  

-0 .041 
- 0 . 0 6 5  - o n 8  8 - 031 a 

- 0 0 3 0  

- 023 6 - 0-25 9 
-0281 

o a o  9 

0.063 
0.08 6 

0 .042  

0.082 
0 .038  

0.01 a 

cn 
0.0503 
0 .0397 
0 .0298 
0 .0194 
0.41 4 7 
0 .0092 

0.0016 

0.0117 

on0 4 0  

0.00 6 6  

n o 1  7 8  
0 .0224  
0 . 0 3 1 8  
0.0429 
0 .0528 
0.0633 

0 .0813  
0 .0728 

"0.0432 - 05339 
- 0 a a 4 5  

- o a l ~ a  
- 0 a o 7 a  
- 0 0 1  5 7 

01.47 
0 1 9 6  

0 3 9 5  
0 4 9 3  

0 6 9 2  
0 7 9 0  

o a s s  

o s s a  

0 - 4 6  6 

0 4 6  6 
0.46 6 

0.46 6 
0.46 4 
0.46 3 
0.46 4 
0.46 2 

Os9 3 1 

0.09 5 2 
O n 9 3 7  

0 ; I O O  6 
0 1 0 5 7  
0 3 0 9 7  
0 3 1 5 4  

0.0977 

- 0 J 1 8  
- 0 1 1 9  

-0321 - U L 2  2 

- o a a o  

- 0 a a 2  
- 0 3 a 2  
-0 . l23  

-060i9 
- 0 . 0 0 4 0  
- 0 . 0 0 6 5  

-0 .0117  
-0 .0092  

-0 .0140  
-OD161 
- o a ~ a o  

- O J 0 4  
- 0 1 4  9 
- 0 , 1 7 1  

- o a a  8 

051 42 

0 a a 7 6  

0n559 
0n645 

0.0184 

0.0 3 6 9  
0.0462 

0.0729 

- 0 4 9 6   0 . 4 3 7  
- 0 3 9 7  O A 3 8  

OD969 - 0 5 1 4  0.0143 O J  0 6 - 0.0418 

- 0 2 9 0  0.438 0.0.9 15 - 0 3 1 7  
0.0116 
O . 0 0 8 t  

O D 0 3  -0 .0330 
0 .062  - o a a 4 4  

o n 9 4 0  - 0 2 x 6  

- o a a o  0.437 
- 0 1 4 9   0 . 4 3 9  

0 . 0 9 0 4   - 0 5 1 9   0 . 0 0 5 9   0 . 0 4 1  - o n 1 5 6  
O D 8 9 8  - 0 2 1 9  

- 0 0 9 9   Q A 3 9  
0 . 0 0 4 5  

OD891 - 0 2 2 0  
0 .031  -0 .0111 

- 0 0 5 1  0 .439  0.0887 -0-220 
-00.01 0 4 3 8  

0.0.48 0.438 0 . 0 8 8 6  -0 -220 - 0 . 0 0 0 7  - 0 . 0 0 8  
0 0 9 8  0 . 4 3 8  0 . 0 8 8 8  -0-2ao - O D O ~ O  -0.01tl 

0.00 4 7  

01.48 0 .457   0 .0891  - 0 a a o  - 0 n o 3 a  -0.028 
0d089 

0197 0-435 0 . 0 8 9 4   - 0 1 1 9  - 0 . 0 0 4 6  - 0 . 0 3 9  
0.0132 

o a s s  0.43 3 0 . 0 9 0 8  - 0 2 1 7  -0 .0074   -0 .059  
O D 1  7 9  

0 3 9 6  3-43 1 o n 9 2 9  -031s - 0 a i o o  -0.081 
0d267 

0 4 9 5  0.430 0 . 0 9 6 1  -0L13 -0 .0130  -0103 
0 . 0 3 S 7  

0 5 9 4   0 . 4 a 7   0 . 0 9 9 7  - 0 ~ 1 a  . - 0 . 0 1 5 5   - 0 d a 3  
0d447 

0 6 9 4   C . 4 2 6  0 1 0 4 6  - 0 3 1 0  - 0 . 0 1 7 5   - 0 1 4 5  
0 .0527 

07.93 0 .425 0 1 0 9 9  - 0 L l O  - 0 8 1 9 5  - 0 1 6 6  0.0670 

0 .0034 o n z l  - O D O I O  
o a o a l  0.01 I - a a o  3 2  

on 0 %  0d010 o o a a  6 - 0 3 2 0  0 . 0 0 0 7  

0.0607 
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TA13L;E 111. - STATIC  LATERAL-DIRECTIONAL AERODYNAMIC DATA FOR TBE BASIC 
MODEL W M B  AND WITHOUT THE EHPEWXAGE - Contfnued 

M 
oa o 
o a o  
o a o  

o s  o 
o a o  
o s  o 
o a o  
o a o  
o s  o 
o s  o 
o a o  
o a o  
o a o  
o a o  
o a o  

0.80 
O S  0 

o s 0  

0 9 0  
0 9 0  

0 9 0  
0 9 0  
0 9 0  
0 9 0  

0 9 0  
0 9 0  

0 9 0  
0 9 0  

0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

110 
1.lO 
1 1 0  
1.lo 
1.lo 
1.lo 
la0  
11 0 

1 1 0  
1.lo 
1 . l O  
1J.O 
1 . l O  
l a 0  
i d 0  
1.lO 
1.l gr 
1.lo 

P CL 
0.73 6 

0.7 5 7 
0.73 6 

0.73 6 
0.73 6 
0.73 6 
0.73 4 

0.73  4 
0.73 5 

a.73  6 
0.73 6 
0.73  4 
0.73 4 
0.73  3 

0.73 0 
0.71 4 
0.71 8 

0.7 3 a 

0.79  6 
0.7 9 8 
o a o a  
'oat a 
o a i  6 
o a a  8 
0 8 3  3 
o s 3  7 

O B B  8 
o s a  9 

0 8 1  7 
0 8 0  I 
0.79  7 
0.7 9 1 
0.78 9 
0.78 6 
0.78 1 
0.77 7 

0 9 3  3 
O S 3  7 

0.92 8 
0 9 0 7  

0.92 6 
0 9 8  4 
O S 8  3 
0 9 2  i( 
0 9 8  e 
o s e  1 
0 9 a  3 

o s a  7 

o s a  2 
o s a o  
o s a  8 
o.ga I 
0.92 3 
0.9 2  7 

OS7 3 

0 8 7  2 

0.87 2 

p a 7  3 

0 8 7  a 
0 8 7  o 
0 8 7  o 
0.87 o 
n a b  7 
o a s  e 

0.86 8 

0 8 6  5 

0.05 5 
0.86 5 

(1.86 5 
o a s  5 

0 8 6  a oa6 1 

a 
1 1 . 3 2  
1131 

1 1 3 3  
113 a 
1 1 3 8  
1 1 3 8  

1138 

l l J 4 3  
11se 

:El 
1 1 3 9  
113% 

1 1 3 s  
1131 

1 I30 
lisp 
1 l a e  

x 
I 1 A 4  
11-16 

11L7 
11.l6 

1 1.la 
L 1 1 U  
1 1 d 7  
11. l6  
11.l6 
1 1 A 4  

11.l3 
11,14 

11.l14 
1 1 . l B  
1121 
1121 

11.7 1 

1 1 - 7 0  
11.7 b 
11.7 0 
11.7 0 
11.7 0 
1 1.7 0 
11.7 0 
11.7 0 
11.7 0 
11.7 0 
1 1 6 9  
1 l . 68  
11 .68  
1 1 . 6 7  
1 1 6 6  
1 1 . 6 5  

11.7 a 

11 .65  
1 1 6 6  
1 1 6 6  
11 .66  
11.66 
11 .66  
1 1 6 6  
11 .66  
11 .66  
1 1 . 6 6  
1 1 . 6 6  
1 1 . 6 6  
11 .66  
1 1 . 6 4  
1 1 6 4  
11 .64  
1 16l 
1 1 . 6 e  

- 0 4 9 9  - 0 3 9 9  
- 0 2 9 8  - 0 1 3 9  - O i 5 0  - 01 .00  
- 0 0 . 5 0  

00 .48  
0 0 9 9  
O l A 8  

- 00.01  

- 0 , 1 3 5  
- 0 ~ a 7  - OJ a 1  
- 0 d 1 7  
- 0 . l 1 5  
-0 . l15 

0 1 6  4 9 

0. l661 
0.16 a 4 

0 . l 5 8 6  
0 1 6 8 1  
0 1 6 7 8  
0 . l 5 7 5  
0 . l 5 6 8  
0 1 5 9 4  
O A 5 7 8  
O J . 5 6 1  

0. l593 
0 . l6  1 I 

0 . l70  6 
0166 7 

O L 7 6  3 

0 1 5 8 a  

o a e  3  9 

O a f 4 9  

0 . 0 0 9 5  
O D l L 8  

( 1 a 0 4 8  
O l l 0 6 1  

O D 0 5 4  
o n o a a  
o n n o 6  

0 1 0  1 
OD8 1 
0 . 0 6 0  
0.04 1 
0.05 1 
0.084  
0.01 4 
on05 - 0.0 0 6  - 0.01 3 - o a a a  - 0.05 a - 0 0 5  0 - 0.0 6 9 - OD9 0 

- 0 2 1 4  
- 0 . l 1 4  
-0314 
- 0 ; L i S  
T- O L l ?  
- 0 2 1 8  

- 0 ~ a 7  
-o;laa 

- 0 a a 9  
-0-1323 

- 0.l37 
-0.l46 

- 0 D O L 3  
- 0 0 0 9 4  

-0 .005 s 
-OD0 4 1 

- 0 . 0 1 0 7  
- 0 . 0 0 8 6  0197 

0 1 9 7  

0 397 
0 4 9 8  
0 5 9 8  
0 6 9 8  

~ ~ 

- 0 . 0 1 3 4  
- 0 . 0 1 6 7  
-0.OL65 
-0 .0675  

- 0.3.09 - o 1 a  8 - Od4 6 0 7 9 9  

- 0 4 9 8  - 0 3 9 8  

- 01.99 
-ossa 

0.l76 6 
0 1 7 4  a 
0 ~ 7 3 4  
0,1716 
0 1 7 1 8  
0 1 7 8 0  
0 d 7 1 9  

0 , 1 7 1 5  
OL1707 
O J 7 1 0  
0 5 6 9 5  
OJ.705 
0 . l 7 1 3  

0 3 8 0  6 
0 2 7 7 1  

0 . l8  5 1  

o d - t a a  

o a 7 4 a  

- 0 , 1 5 9  
-0d56 
- 0 , 1 5 3  

0-10 4 

0.06 1 

0.03 4 
ODlb4 
0.01 6 
0.0 0 5  - 0.004 - 0.01 5 - OR2 1 

- 0.0 4 7 

- 0 .090  
- OD6 8 

- 0 3 1  0 - 0251 8 - D L 4  4 

0.08 a 
o n 4 a  

- o o a  8 

- 0.0 4 61 
- 0 . 0 5 7 5  

- 0.019 E - 0.01 5 9  - 0 .0100  
- 0 . 0 0 4 0  

0.00 6 6  
0.00 I f  

0 .01   69  
0 . 0 2 1 2  
0 . 0 2 9 7  
0 . 0 3 7 7  
0 . 0 4 5 6  

0 . 0 5 7 4  
O D 6 1  4 

- 0.00395 

0a1a5 

o a s a l  

- 0 . l 4 5  
- 0 . l 4 4  
- 0 1 5 8  - 03. S6 
-0.l36 
- 0 . l 3 6  
-0t58 

- 0 a 4 0  
-0.l43 

- O L  5 1  

- 0 1 . 4 9  - 0 1 a o  0 . 0 0 6 0  

-OD003 
O b 0 8 5  

-0.0033 
- 0 . 0 D r l l  

-0030 
00.48 

- 00.001 

0 0 9 8  
(11.48 
0 1 9 7  
0 8 9 7  

m 
. " 

- 0 . 0 i i o  
- 0 . 0 1 5 7  
-0 .0195  

0 3 9 7  
0 4 9 7  

- 0 L 5 5  - 0 1  6 0  - 0 . l 6 4  
- 0 1 6 8  
-0J7 3 

" ~ - 
- 0 ~ 2 a 6  
- o n a 4 a  

- 

- 0 0 8 6 8  
- 0 a a e 9  
- 0 . 0 3 0 7  

0 6 3 7  
0 6 9 8  
07.99 

- 0 4 9 7  
-03.97 
- 0 0 9 8  

- 0 . l 7 8  

. - D L 6 8  
- 0 2  6 7  

-0.3.51 
-0.i.53 

-0L50 

0 . 0 h 1 5  
0 . 0 0 9 8  
O a O T 6  
0.0065 

0.0033 
0Xio 1 9  

- 0 - 0 0 0 7  
-0.0018 
- 0 . 0 0 3 1  

- 0.00 6 6 
- 0 . 0 0 4 0  

o a o d a  

o a a o a  

O . l l 8  
OD9 3 
0 6 7  1 on5 o 

-0.0505 
- 0 . 0 3 9 6  - u a 9 8  - o a a o o  - 0.0i 4 9  
" o n 0 9 0  

- 0 x 9 9  - 01.5 0 
- 0 1 . 0 1  - 0 0 5  I 

0 3 3  9 
o a a  7 

. .. 

.. 

09166 
0 2 1 5 8  
0 8 1 6 3  

0 8 1 7 0  
0216 0 

0 2 1 8 0  

-#;is9 
- 0 L 4 9  
- 0 1 4 9  

-0J.60 

"- - 
0.0% 8 

- 0.0 0 4  - 0.01 5 

- 0.03 5 - O D 6  6 - 0 0 7  n 

on 0 7  

- o ~ a  5 

- 0.00 4 1  
0 .0006 
0.00 61 

"-. . . 

- 00.01 
00.48 
0 0 9 8  
0 1.47 
01.516 

~" - 

0 8 9 5  

0 . 0 1 1 4  
0 . 0 1 6 4  
0aa1a 
0.0306 
o a d n s  

-0.ls2 

- U 1 5 6  
- 0 1 s a  

0 2 1 8 4  
o g a o a  0 3 9 5  

04.94 
05953 
o s s a  
0 7 9 8  

- 0 . 0 0 0 6  " . - ". ." 
-00106 - O J O a  0 . 0 S D 9  

- 0 2 1 3 1  - O J 4  9 
0 .0620 

-0.0134 - 0 . l 7 0  
0 .0715  
0 . 0 7 9 5  

- o a i 1 9  - o d a s  

- 0 4 9 8  

- 0 8 9 4  
-03.93 

- 0 1 9 6  - 01.47 
- 0 0 9 9  
-00 .49  - 0 0 . 0 1  

00.47 
00.9 6 
01.4s 
0 1 9 4  

0 391 
0 4 9 0  
05.89 
0 6 8  8 

o a s a  

07.139 

- 01 eo 
- 0 . l 4 5  
- 0 , 1 4 0  - 0 . l 3 6  
- 0 1  35 

o n l a 7  
0 . 0 1 1 3  
0 . 0 0 9 0  

0 .0054 
U 0 6 6  

0.0a39 

o J a  7 

0.07 9 
0.3.02 

0.06 7 
0.04 5 
0.03 3 
0.01 9 

- 0 . 0 O B  

- o a f 2  
- o a a i  
- 0 . 0 4  4 - ODE7 

- 0 1 1 5  
0. l3  9 - 015 1 - 0 3 7  9 

0.005 

- o o g a  

- 0.06 1 a 

- 0 ~ a 7 6  

- 0 . 0 5 0 6  
- 0 . 0 3 9 0  

o a o a  4 
o a o  8 D 
0 3 0 7 0  

o a o 6 . 4  
t l a o  6 8  
oao 7 s 

0 2 0 6 8  

- o n a x 5  
- 0 0 1 4 6  
- 0 n 0 7 a  

0.0008 
0 . 0 0 8 4  
o n 1  5 8  
0.0218 
0.0280 
0 . 0 3 9 9  
0 . 0 5 1 7  
0 . 0 6 2 4  
0 . 0 7 3 0  
0 . 0 t l u 3  
0 . 0 8 9 3  

- 0 5  3 4  - 01 3 3  
- 0 ~ 3 8  - OL 3 a  - o a  3 4  

o a o a 4  
0.0009 

- 0 . 0 0 0 7  
- 0 a - u a 1  
- 0 . 0 0 3 6  
-0 .0049 
- 0 , 0 0 7 5  
- 0 . O O ~ i 3  
- 0 . 0 1 1 1  
- 0 . 0 1 2 8  
- 0 . 0 1 4 3  
-0.0¶.69 

- 0 1 3 6  
-0.l35 
- 6 3 . 5 7  

-0. l49 
-0L4.3 

- 0 1 5 5  

0 2 0 7 7  

0 8 1 8 3  
03695 

02166 
081517 
0 2 8 4 4  
0 2 2 9 3  

- O L  61 - 0. l6 .9 
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TABU 1II.- STATIC UTEEAL-DIRECTIONAL AERODYNAMIC DA!I!A FOR TBE B A S I C  
mDEL W I T B  AND WITBOUT TEE EMpEXNAGE - Continued 

(c) SI for a a 11" - Concluded 

P CL 
0.06 7 
0 8 6  6 
Q.86 6 
0.86 7 
0.86 9 
0.86 6 
oa6 9 
0.86 8 
0.86 7 
0 . 8 6 6  
0.86 a 
o a s  s 
0 8 5  4 
o s 5  0 

0 8 6  0 
0.85 9 

OB3 7 
0 8 4  3 

0.79 0 
0.77 3 

0.79 1 
0.79 1 
0 3 9  8 
0.79 B 
0.79 4 
0.77 6 
035' 7 
037 4 
0.75'3 
0.76 9 

0.76 5 
036 8 

0 3 6  3 
0 3 6  1 
0.76 7 
0.76 6 

0.71 0 
0.71 1 

0 1 1  0 
0.71 1 

0.71 E 
0.71 E 
0.71 E 

0.71 1 
0.71 0 
0.70 9 
0.70 9 

0.70 7 
0.7 0 8 

0.70 5 
0.70 5 

0.70 0 
0.697 

0 -71 a 

M 

l a o  
Lao  

z a o  
1.20 

1.20 
1 2 0  
1 2 0  
la0 
l a o  
1 a o  

lao 
L a o  
l a o  
Lao  
Lao  

1 2 0  
1 2 0  

1 2 0  

130 
13 0 

13 0 
13 0 

1 3 0  
13 0 
13 0 
13 0 
1 3 0  
1 3 0  
13 0 
1 3 0  

13 0 
1 3 0  

1.30 
1 3 0  

1 3 0  
1 3 0  

1.40 
1.4 0 
1.40 
1.40 
1 4 0  
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.4 0 

1.40 
1.40 

1.40 
1AO 

c, C" a 
11.66 
11.66 
11.66 
1 1 6 6  
l l d P  
11.66 
11.67 
1 1 6 6  

11.66 
11.66 

11.68 
11.66 
1 1 6 6  
11.67 

1 1 6 6  
11.66 

1 1 6 4  
1 1 6 5  

11.61 
1 1 6 4  
11.64 
11.64 

11.64 
11.64 

11.6s 
11.61 
11.61 
l 1 d L  
11.61 
11.60 
11.60 
11.60 
11.60 
1 1 5 9  
1 1 5 9  
1 1 5 8  

1 1 2 9  
1 1 2 9  

1 1 2 9  
1 1 2 9  
1 1 a 9  
1 1 2 9  

1 1 a s  

1 1 2 9  
1 1 a s  
1 1 2 9  

1 x 2 9  
1 l a 9  
I l a g  
I 1 8 9  

1 1 2 9  
1 1 2 9  

1 1 8 9  
1 1 2 8  

- 0 4 9 5  
- 0 5 9 6  

-0198 
- 0 8 9 7  

0 a 1 2 2  

o a o  6 1 
0 2 0  8 6 

- 0 8 0 6  

- o a o o  
- o a o l  

- 0 2 0 0  

- 0 e o o  
- 0 2 0 0  
- 0 2 0 1  
-02301 

- o a o o  
- o a o o  
- 0 3 9 7  
- o a o o  
- 0 3 9 8  
- 0 5 9 6  - o a  o o  

OD089 
O D 1 0 8  

OD046 
OD069 

O D 0 3 8  
OD084 
O D 0 1 6  
O D 0 0 3  

- O D 0 0 7  

-0.0088 

-0.0056 
-0.0137 

- O D 0 7 5  
- 0 0 0 9 3  
-0.0109 

-0.0157 

-on018 

- 0 ~ 1 a a  

O f 1  5 
OD9 1 
O D 7 0  
O D 4  9 
O D 3  9 
0.027 
OD1 6 
O D 0 5  

-0 .009 - O D 1  9 

- OD40 
- OD3 1 

- OD62 - 0.08 3 - 0 3 0 6  

- OD514 

-OD313  
-0.0412 

-OD210  o a o  4 8  
o a o  4 s 
o a o  5 3 

o a o  8 8  
o a o 3  a 
o a o e a  
o a o  a s  
o a o  3 8 
0 8 0 4 7  

O S 0  4 8  

- 01.49 
-01.00 
- 0 0 5 0  

0 0 4 7  
0 0 9 7  
01.46 
0 1 9 s  

0 3 9 2  

- o o n a  

o a s 4  

-0 .0161  
-0.0105 

0d015 
OD0 7 5  

0d186 
O D 1  35  

0d344 
0d449 
0d548 
0 0 6 3 7  
0d724 
ODBOl 

- 0 0 0 4 4  

00856 

0 4 9 8  
0 5 9 1  
0 6 9  1 
0 7 9 1  

- 0 2  00  
- o a o l  
- 0 2 0 0  

- o a a  Y - oil5 1 
- 0 3 7 2  

- 0 4 9 9  
- 0 3 9 8  
- 0 2 s 9  

- 01.51 

-0051 
- 01.01 

-00.01 
00.48 
0 0 9 8  
01.48 
0 1 9 7  

0 3 9 5  
0 4 9 4  
OS93 
0 6 9 4  
0 7 9 5  

- oaDo 

o a s 6  

- 0 ~ 8 9  
- 0 5 8 4  
- 0 J 8 5  
- 0 L 8 4  
- 0 5 8 5  

O D 0  8 3 
0.0105 

0.0069 
0.0035 
OD086 
0.0019 
OD01 1 
01100s 

- 0 . 0 0 0 7  
-0.0015 
- 0 a o a 4  

OJ09  

OD64 
OD8 6 

O D 4  2 
O D s  5 
O D 8 3  
OD1 5 

-0 .0449  
-0.0350 
-OD248  
-0 .0146  
-0 .0104  - OD0 6 8  

oaoza  
OD0 5 7  

OD1 3 2  
0 0 1 7 9  

0d382 
0d474 

0d643 
0.0714 

- 0 ~ 0 8 7  

0~09a 

0~a79 

0n56a 

0 3 9 0  3 
O - L B 8  0 
0,18 7 0  - 0 L 9 2  

-~ - 
0 5 8  7 a - 03 9 a 
0 3 8 6 7   - 0 5 9 a  

- o z g a  
- 0 3 9 1  

- 0 3 8 6  
- 0 ~ 8 7  

0 2 8 6  8 
OL8 6 6 

O J 8 9 9  
0,18 8 0 

O J 9 6 9  
o a g  a 9 

0 8 0 7 3  
0 2 0 x 3  

-0.0031 

-0liO73 
- 0 ~ o 5 a  

- 0.03 5 - 0.05 7 - O B 7  9 
-0392 
-0,190 
- 0 5 8 9  
-0,189 

-0393 
0,189 

- 6 5 0 9 6  - 6 2 0 1  

- 0 . 0 1 4 1  - 0 ~ 6 9  

-OD114 - 0 5 2 3  
- 0 . 0 1 3 1  - 0 5 4 5  

020  a 
OD8 6 
OD63 

O D 3  3 
OD43 

0.01 4 
OD04 - O D  0 6  

-0 .025  
- 0.01 5 

- on34 

0084 

- 0 ~ 4 a 5  - OD3 3 8  
-0.0239 - OD146 - 0.01 0 5 

- 0.00 5 1 
-0 .0068  

0d007 
Oxlo 4 8  
0d079 

0.0252 
0d159 

0 8 3 1 9  

0.0117 

- 0 4 9 9  
- 0 5 9 9  - 0 2 9 9  
-02DO 

O A 7 9  9 
0 2 7 6 3  
0 3 7 3 5  
0 5 7 1 5  
0 3 7 1 4  
0 1 7 0  9 
0,1707 

0 5 7 0  2 
0 3 7 0 4  

0 5 7 0 4  
0,170 6 
0 3 7 0 9  

0 3 7 5  0 
0,178 3 

0 5 8 6 9  
0 5 9  2 4  

0-1787 

0 5 8   a 4  

o a l e a  
o o l o a  
O D 0 7 9  
O D 0 6 1  
0.0043 
0.00 3 1 
O D 0 8 0  

- 0 J 8 6  
- 0 3 8 8  

- 0 5 6 9  
- 0 5 8 8  

-0.l89 
- 0 3  9 0  

- 0 1 5 1  
- 0 1 D l  
- 0 0 5 0  
-00 .01  

00.49 
0 0 9 9  
01.49 

- ~ .  

0 8 9 8  
0 1 9 8  

0 3 9 7  

- 0 A 8 9  
- 0 A 8 9  
- 0 3 8 9  
-0389 
- 0 5 8 9  
- 0 5 8 8  
- 0 5 8 6  
- 0 5 8 6  
- 0 5 8 5  
- 0 5 8 4  
- 0 5 8 5  

- 0 . 0 0 0 8  
0 . 0 0 0 8  

- 0 0 0 1 7  
-0noa7 
-0 .0035  
-OD0 6 1 
-0 .0086 
-0.0100 

" - - 

- 0 ~ 1 a s  
-0o14a 

- oils5 
- o n 9 8  
- 0 3 8 0  - o a 4  a 

-OD77  

- OJ6 4 

" _  " 

0 0 4 a 7  
0d510 
0d580 
0d635 

0 4 9 7  
0 5 9 6  
0 6 9 7  
0 7 9 9  -0.0154 
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TABIZ III. - STATIC IATEBAL-DIflECTIONAL AwolXXATKEC DATA FOR TBE: BASIC 
MODEL W I T E  AND WITEfOU!I! TKE WmGE - Continued 

M 
o a o  
oa o 
oa o 
o s  o 
o a o  
o a o  
o a o  oa o 
oa o 

o a o  
o a o  
os o 
o a o  
o a o  
o a o  
o a o  

0.0 0 
0 8  0 

0.90 
0.90 

0 9 0  
0.90 
0.9 0 
os0 
o s 0  
o s 0  
0 9 0  
0.90 
0 9 0  
0 9 0  
0.90 
0 9 0  
0.90 
0.90 
0 9 0  
0 9 0  

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 

I D 0  
1.00 

1.00 
1.00 
1.00 
2.00 
1.00 

1 L O  
1 L O  
1.lo 
1 J O  
1 2 0  
la0 
la0 
1 L O  

11 0 
1 J O  
la0 
1 L O  
1 2 0  
1 L O  
1 L O  
1 J O  
13-0 

a 
Y.67 
8.67 

d.67 

2.6 7 
8.67 

Y.68 

8.67 
8 b  7 
z.6 8 

8 6 7  
8.6 7 
a b 8  
3 6 7  
8.67 

?a 7 

a 6 7  

a 6  7 

3.68 

08.7 o 
02.7 0 

02.70 
08.7 0 
08.7 0 
08.7 0 
08.7 0 
03.7 o 
03.7 o 
08.7 o 
08.7 o 

03.70 

08.7 0 

OY.7 1 
02.70 
0 3.7 1 
0 2.7 0 
08.7 I 

0 3.7 8 
02.78 
0 8.7 8 
08.79 
OY.79 
0 2.7 9 
0 8.7 9 
o a.7 0 
08.79 
08.79 
0 2.79 
0 ld.7 9 
08.79 
08.79 
08.79 
08.79 
0 8 . 7 ~  
08.79 

08.78 
0 33 9 
08.79 

0 S.7 9 

0 3.7 9 
0 8.7 9 

o a.7 9 

o a.7 9 

o a a  o 
o w  o 
0 51.7 9 
0 8.7 9 
02.79 
02.79 
08.70 
0 8.7 8 
0 8.7 8 

s 
- 05J 2 - 04.09 

- 02.04 
- 03.07 

- 0 1 5 4  - 01.03 - 00 .51  - 00.00 
0 0 5 0  
01 .02  
0 1 5 5  

03 .06  
04.08 
0 5 1 1  

07L 5 
0 8 L 8  

oa.03 

0 6 1  a 

CL 
0.l3 1 

O J 2  9 
0 2 2  8 
0 1 3 0  

oas 2 

o d a 7  

o d a  8 

odia 9 
o 2 a  9 
Od2  8 
0 1 3 0  
0 1 5  0 
0 d 2  9 
O J 3  0 
O L 3  3 
0.13 1 

0 2 3  6 
0L3 1 

C D  

0.00804 
0 0 2 1  1 

0.020 1 
0 . 0 1 9 9  
0 . 0 1 9 9  
0 . 0 2 0 0  
0 0 2 0 2  

0 . 0 a 0 1  
o a a  0 2 

o n a o i  
o . o a o o  
011199 
0 6 2 0 2  
0 .020  5 
0.62 1 3  
0 . 0 2 2 0  
OD23 1 
0 . 0 2 4 4  

c m  
0 . 0 2 9  

0 . 0 3 1  
0 . 0 3 3  
0 . 0 3 2  

0.0 3 2  
O b 5 8  
0.0 3 5  
O b 3 4  
0 6 5 3  
Ob32 
O D 3 2  
0.030 

0 .027  
0 . 0 2 6  

o n a g  

OD 3a 

D O  3 8  

o.oa9 

"0 .0049  
- 0 . 0 0 6 1  

- 0 A O 3 7  
- 0 . 0 0 2 7  
- 0 . 0 0 2 5  
-0.0017 
-0.0013 
- 0 ; C r P O l  
- 0 . 0 0 0 5  
' 0 . 0 0 0 4  

03300 a 
D D D 0  6 
0 5 0 2 0  

- - 

O D 0 2 9  oioio 
0.0052 
0 .0059  
0.0070 

cc  

OD1 4 
0.01 9 

OD 0 7  
0.011 

0 . 0 0 5  
0 .003  
0.0 0 2  
0 . 0 0 1  

OD 0 2  
0.0 0 4  
0 . 0 0 5  
0.0 0 9  
OD1 2 
0.01 6 
0 . 0 2 1  
OD 2 6  
0.03 2 

on o o  

C" 
0 . 0 2 1 1  
0.01 7 0  
0.0198 
0 . 0 0 8 9  
0 . 0 0 6 8  
0.00 4 6  
0 . 0 0 2 6  
0.0607 
0.00 1 2  
0.00 5 3  
0.00 5 4 

0 . 0 1 1 4  
0.00 7 3  

0 0 1 5 5  
O D 1  9 3  

0.02 6 9 
0d305 

o n a  s o  

- 0 5 2 4  0.l36 
- 0 4 3 . 1   0 5 5 4  0 . 0 2 1 8  

0 . 0 5 5  - 0 . 0 0 5 8  0.01 7 
9.057 - 0 . 0 0 4 7  

0aa13 

- 0 3 . 0 8  O L 3 4  o.oa 1 5  0 . 0 3 8   - 0 . 0 0 3 3  
0.01 6 0.01 7 7  

- 0 2 . 0 5   O L 3 0   0 . 0 2 1 2  0.038 - 0 . 0 0 2 9  
0.01 a 011136 

-0i54 0 3 9 3  0 0 2 1  3 0.039 -011018 
0.0 0 7  
a n o s  0 .0094  o n 0  7 2  

0 . 0 2 a 2  

- 01 .05  - 0 0 5 1  - 00.01 
0 0 5  0 
01 .02  
0 1 5 3  

." . 

0a.04 
0 3.07 
04.09 
0 5 1  2 

O J 3  4 

0 3 3  2 
013 2 

0 3 3  1 
OL3 3 
0 1 3  4 
0 3 3  6 
0 1 3 6  

~" - 

0.138 

0 2 3 a  

0 .039  
0.039 

0 .040  
0439 
0.0 3 9  
OD 59 
0 0 5 9  
0 6 3 8  
0 . 0 3 6  

"". 

n g  39  

-0 .0015  

-0 .0007  
- 0 . 0 0 0 9  

- 0 0 0 0 6  
- 0 . 0 0 0 0  
. 9-00 0 5 

." ~ - - 

o a o a o  
o n o x a  
n o 0 3 2  
OD03 5 

0004 
0 .003  
0.001 

- 0.00 2 
0.0 0 0  

- L O 0 4  - 0.006 - 0.0 0 9  - 0.01 3 - o n 1  7 

0.60 so 
o a o a g  
0 . 0 0 1 1  

-0.0010 
- 0 a 0 3 a  - 0 . 0 0 5 3  
- 0 . 0 0 7 4  - 0 . 0 1 1 4  - O D 1  5 6  
- 0 0 1 9 6  

0 6 J 4   0 2 5 9  0523 3 0 .035  0 ~ 0 4 8   - 0 ~ 2 a  -0.0955 
0 7 3 7  0 1 3 8  0 . 0 3 5  0 . 0 0 5 7  - 0 0 2 7   - o ~ a 7 4  

0 . 0 2 5 8  0.0 31 0 . 0 0 7 2   - 0 . 0 3 3  -0.0313 
ona 4 4 

o 8 a o  0 3 4 2  

- 0 6 3  5 - 0 4 L  2 - 0 5.09 - 0 8 6 6  ~ . 
- 0 1 5 5  - 01.04 - 0 0 5 2  
-00 .01  

00.5 0 
01 .02  - 
0 1 5 3  

o 5.08 
08.04 

0 4 1 1  
06. l4  
063-6 
0 7 2 9  
0 8 8 3  

0 2 9  5 
O J 9  5 
0 3 9  4 
0.19 4 
0 3 9  4 
0 1 9  5 

OLS 1 
O L 9  5 
0 3 9  4 
0 1 9  5 

0.l9 3 
OL9 4 

0 2 9  5 
03-9 5 
OL9 9 
0.l9 9 

0 3 9  a 

o a o  o 

0 . 0 3 9 2   0 0 1 2   - 0 . 0 0 4 9  0.020 
0.0383 
0.0 3 8 1 

0.014 - 0 . 0 0 4 0  0.01 5 
0.016 -u.0030 (101 1 

On-3 8 1 0 6 1 7  -0.0082 0.008 
o 3 5 e i  
0 . ~ 3 8 8  
0 . 0 3 8 4  

O D 3 8 2  
0 . 0 3 8 2  
O D 3 8 0  

9.018 
0 . 0 1 9  
001 8 
0.01 8 
0 .019  
0 . 0 1 8  

. .. ~ - u n o l e  
-0 .0015  
- u a o i a  
- u x ) o 1 0  
-0.0007 
-0.000 1 

0 0 0 6  
on 0 4  ". . 
4.0 0 5 
0.001 
0.000 - OD 0 2  

0 . 0 3 7 9  0.01 8 o s o o i  - 0 0 0 3  
0 . 0 3 7 7  
O A J B  0 

0.01 8 o n 0 0 4  - 0 - 0 0 5  
on17 o n 0 1 0  - o n 0 8  "_ - - - 

OB38 6 0.01 6 
0 . 0 3 8 6  

O S r O i ?  - 0.012 
OD1 4 

0 . 0 4 0 6  
OD029  - 0.01 6 

O B 1  2 
O n 4 1 3  

011037  - 0 .022  
o n l o  

0 . 0 4 3 3  
0.0052 - o ~ a e  

0 . 0 0 7   0 . 0 0 6 2  - 0 .035  

" - ." ~ - 

- 053-7  0.18 9 0.04 4 2 O D U O  - u n a 7 1  
- 0 4 . l . 3   0 1 9 1  

0 .022  

- 0 3 3 0  0 3 9 2  
0 . 0 4 3 5  0 . 0 0 2  - O D 0 6  1 0.01 7 
o n h e 9  on02 - o n 0 4 4  0.01 2 . " _  "~ - 

- 0 2 0 6   0 1 9 2   0 5 4 a 6  o d o a  - 0 5 0 5 3  
-0155 O d 9 4   0 . 0 4 2 7   0 . 0 0 2   - O D 0 2 6  
- 0 1 . 0 4  O J 9 4  0 . 0 4 2 6  0 0 0 3  - 0 0 0 1 8  

0.0 0 6  

- o o s a  0 1 9 4  
0.0 0 4  

- 0 0 . 0 1  O L 9 5  
0 . 0 4 2 7  
0 . 0 4 2 6  

0 .003 - 0 . 0 0 1 5  
0 . 0 0 4  - o n o n 7  

0 . 0 0 5  
0 . 0 0 1  

"-. - O D 0 8  

o o s o  0 3 9 5   0 0 4 8 7  O B 0 4  - O D 0 0 3  - 0 . 0 0 1  
0 1 . 0 3   0 - 9 4  0 i 4 2 7   0 0 0 3  O D 0 0 5  - OD05 
0 2 . 0 5   0 3 9 3   O D 4 2 6  
O J . 0 8  OJ9 3 

0.00 3 
0 . 0 4 2 9  

0 . 0 0 1 3  - 0 . 0 0 7  

0 4 . 1 2   O L 9 3   0 . 0 4 3 6  
0 . 0 0 3   0 0 o a 6  - u a l o  
O B 0  2 0 . 0 0 4 3  - O D 1 4  

~ 

O S 3 5  0 3 9 3   O D 4 4  5 
0 6 2 8   0 3 - 9 0  

0.00 1 
0 . 0 4 5 5   - 0 . 0 0 1  

0 . 0 0 5 3  - 0.01 9 

0 7 8 2   0 2 8 9  
0 .0066 - O D 2 5  

0.04 6 9 - 0 . 0 0 2  
0 8 2 5  O . l . 8 8  011486 -0.003 

0.0078 - 0 1 1 5 0  
0 . 0 0 9 4  - 0 .057  

. 

o.0aa.r 
o.al8 5 
0.01 4 2  
0.00 9 7  
0 .0074  

0.00 5 0  
0.00 5 0 

0.0008 - 0.00 1 4  
- 0 . 0 0 3 5  . - 0 . 0 0 5 7  

- 0 . 0 1 2 2  
- OD0 7 9  

- 0.01 6 6 - 0 . 0 2 0 9  
- 0 . 0 2 4 1  
- 0 . 0 2 8 9  
-0.0387 

0.01 8 7  
0 .0229  

0 .0145  
0 .0099  
0.0077 
0.0055 
0.00 3 3  
0.0013 - 0 . 0 0 0  Y - 0.00 3 2  - 0.00 7 6 - O b l l Y  - 0.01 6 3 

. 

" . 
. .  

- 6 o a o i  
- 0 a a a 9  
- 0 . 0 8 4 6  

- r 0 . 0 5 3 0  
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TABLE III.- STATIC LATERAPDIFGCTIONAL AEElOIXNAMIC DAW FOR THE BASIC 
WDEL W I T B  AM3 W F E I O U T  THE EMPENNAGE - Continued 

(a) S,-HVD for a: =j0 - Concluded 

CL 
0 2 7  0 
0 2 6  9 
0-17 2 
OL7 1 
OL7 1 
0 ~ 7  a 
0-170 
0-1 2 

0-27 a 
0-1l 2 

OA72 
OJ7  3 
O A 7  4 
0-17 3 

0-17 4 
0-17 5 

0 5 7  5 
OA7 4 

C D  

0 . 0 4 1 7  
0 . 0 4 2 6  

0 . 0 4 1 1  
0 .0408  
0 . 0 4 0 7  
0 . 0 4 0 8  
0 . 0 4 0 8  
0 . 0 4 0 9  
0 . 0 4 0 9  
0.0410 
0 . 0 4 0 9  
0 . 0 4 0 8  
0 . 0 4 1 3  
0.0 4 8 0  
0 . 0 4 3 0  
0 . 0 4 4 1  
0 . 0 4 5 7  
0 . 0 4 7 3  

c m  
-0 .01a - 0.01 1 
-0 .010 
- 0 . 0 0 9  

- 0 . 0 0 9  
-0 .008  

-0.008 
-0 .008  

- 0 . 0 0 8  
-0 .008  
- 0 . 0 0 9  
-OD09 - 0.010 
-0.011 

-0 .014  
- 0 . 0 1 5  
- 0 . 0 1 6  

- o n l a  

M 
120 
120 
120 
120 

120 

120 
120 

120 
120 
120 
120 
120 
120 

120 
120 
120 

lao 

lao 

130 
130 
1.30 
130 
130 
13 0 
130 
13 0 
130 
1.30 

130 
1.30 

130 
130 
130 
130 
1.30 
130 

1.40 
1.40 
1.40 
1 A O  
1.40 
1 A  0 
1.40 
1.4 0 
1 A O  
1.40 
1.4 0 
1.4 0 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

B 
- 0 5 J  8 

-03AO 
-04-24 

- 0 1 5 5  
-02.07 

- 01.04 
- 0 0 5 2  - 00.07 

0 0 5 0  

c, Q 
0 2.7 6 
0 2.7 6 
U 8.7 6 
0 2.7 6 
02.76 
08.76 
0 8.7 6 
0 2.7 7 

03.77 
02.7  7 
02.7  7 

02.76 
0 2.7 7 
02.76 
02.76 

o a 3  6 

08.77 

o a 3  6 

08.7 4 
0 2.7 3 

08.7  4 
02.7  4 

02.7  4 
0 2.7 4 

08.7  4 
oa.7  4 
08.7 4 o a.7 4 

oa.7  4 

08.7  4 
0 8.7 4 

02"r 4 
08.7 5 
0 8.7 4 

oa.7 4 
o a.7 4 

02.7 0 
02.7 1 
08.7 0 
0 8-7 z 
02.7 I 
02.71 
02.7 1 

02.7 L 
0 8.7 1 
08.71 

o a.7 I 

08.71 o a.7 I 
o a.7 I o a.7 1 
03.7 I 
0 8.7 0 
0 2-7 0 

- o a o s a  
-011076  

onaao 
0.01 7 8  
0.0L38 
0.00 9 4  
O D 0  7 4  

0.00 3 2  

- 0.0007 

-0.0051 

- 0.0113 
- 0.00 7 1  

- 0 . 0 1 5 3  - 0.01 9 4 
- 0 . 0 2 3 3  - 0.0275 
-0 .0317  

0.00 5 8  

o.ooza 
- 0.00 a 8 

0.024 
0.01 9 
0.013 
o n  0 9  
05307 
0.005 

0.001 
0.003 

- 0.001 - 0.0 0 4  

"_ - . - 
- 0 . 0 0 5 7  
- 0 . 0 0 4 1  
- 0 . 0 0 3 4  
- o o o a a  
-0.0016 
- 0 . 0 0 0 7  
- 0 . 0 0 0 0  

0 . 0 0 0 8  01.05 
0 1 5 4  
02.05 
0 3.09 
04-12 

0.00 I s 
on039 
0 . 0 0 2 4  

- 0 . 0 0 5  
- o n 0 7  - 0.01 2 - 0.01 6 

" - . 

- o a a a  
- o o a e  - 0.034 

." ~" 

0 .0058  

0.00 8 9  
0.010 5 

0 . 0 0 7 3  

o a l a a  

05A6  
06-18 

0 8 2 6  
0 7 a a  - 0.041 

- 0 5 L 8  

-0331 
- 04-14 

- 0 1 5 5  
-01 .04  

-00.01 
0 0 5 1  
01.0 3 
0 1 5 4  

0 3.09 
04-13 
05-17 

- 03.07 

- oo5a  

o a D s  

0 6 2 0  
0 7 a 4  
0828 

O J 5  0 
OA5 1 

0 .0404  -0.0lr - 0 . 0 0 7 9  
0 .0397  -0 .009  -0 .0062 

OA5 I 0.0386 -0 .007  - 0 . 0 0 3 8  
0.01 3 0d137 

OA5 0 0 . 0 3 6 7  - 0 0 0 6  - 0 . 0 0 8 4  
0 . 0 0 8  0 .0094  

0.00 7 3  

o a a  4 o n a a l  
0.01 8 0.01 7 9  

o n 0 6  

o ~ s  a 0 . 0 5 9 1  -0 .008  -0 .0046  

O J 6  0 O a 3 8 7   - 0 A O 6   - 0 . 0 0 1 7  o n  o s  
o n o a  

o . 0 0 5 a  
0-15 0 o n 3 8 7  -on06 - 0 0 0 ~ 0  0.00 31 
0351 
OA.52 
OA5 1 
OA5 I 
0-15 0 
OA5 1 
O J 5  3 
OJ5  4 
OL5 4 

0 5 3 6 8  
0 . 0 3 8 9  
0 .0388  
0 . 0 3 8 9  
0.0 3 8  9 
0 . 0 3 9 3  
0 . 0 4 0 1  
0 . 0 4 1 0  
0.0432 

-011003  
~ 

0 . 0 0 0  
- 0 . 0 0 1  - 0.004 - 0 . 0 0 6  - 0 . 0 0 8  

- 0.017 

". ~ - 

- 0.01 a 
- o n a a  

onoii - 0.00 I a 
-0.0031 

- 0 . 0 0 7 3  
- 0.00 5 3 

- 0.0160 - 0.0201 - 0.02 4 3 

- 0.0116 

o a o o  a 
0.0009 
0 .0016  
0 .0023  
0 .0037  
0.0049 
0 .0065  
0.0079 

- 0 . 0 0 6  
- 0 . 0 0 6  

- 0 . 0 0 6  
- 0 . 0 0 6  

- 0 . 0 0 8  
- 0 . 0 0 7  

- 0.009 
-0.011 - o a a s  

0-15 4 
0-25  4 

0 . 0 2 5 4  - . O D 1 5  
0 6 4 3 6  -0.013 0 .0095  - 0 . 0 3 4   - 0 . 0 2 8 6  

0 .0111 - 0 . 0 4 1   - 0 . 0 3 3 2  

- 0 5 1 7  
- 0 4 A 4  
- 0 3 1 0  
- 0 2 . 0 6  
- 0 1 6 5  - 01.04 
- 0 0 5 2  
-00.04 

0 0 5 1  

0 1 5 4  
01.03 

0-23 6 
OJS 7 
0-13  5 
0 1 3  6 
OZ3 7 

O J 3  5 
0 1 3  6 

053 7 

0-13 7 
0-13 6 

O J 3  6 
O A 3  6 
O J 3  8 
013 8 
OA3 9 
0-13  7 
0-15 8 

1 3 7  a 

0 . 0 3 9 8  
OD390 
0 . 0 3 8 4  
OD38 1 
0.038 1 
0 . 0 3 8 2  

0.039 3 
OD38 3 

0 ~ 1 3 8  3 
OB384 

0.0 3 8  3 
0.038 9 
O B 3 9  6 
0 . 0 4 0 5  
0;0417 
Oa4 3 2 

0 . 0 3 8 8  

0 . 0 4 ~ 2  

- 0 . 0 0 9  
- 0 . 0 0 8  
-0 .007  
-0 .006  
- 0 . 0 0 6  
- 0 . 0 0 5  
- 0 . 0 0 5  

- 0 . 0 0 6 8  
- 0 . 0 0 6 5  
- 0 . 0 0 4 0  
-0 .0087  
-0 .0080  
- 0 . 0 0 1 5  
-0.0009 

o a a  3 
0.01 7 
0.01 3 
OD08 
0 . 0 0 6  
0.0 0 4  

- 0.0 0 2  
0 .002 

- 0.002 - 0.004 - 0.006 

0.0223 
0.01 8 1  
0.01 3 7  
0.00 9  3 
OD0 7 1  
0.00 5 0  

- o a a i a  
o a o a g  

-0 .0012 - 0.00 3 4 
- 0 . 0 0 5 6  

- 0 . 0 0 5  

- 0.00 5 
- 0 . 0 0 5  

-0 .005  
-0 .005 
-0.006 - 0.007 - O D 0  8 
-0.010 
-0.011 
- o n 1 2  

0 . 0 0 0 2  

o n o i o  . 
0 . 0 0 0 2  

OD015 
0 .00aa  
0.0035 
0.0049 
0 . 0 0 6 1  
0 .0075  

0 . 0 1 0 4  
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MODEL W I T H  AND W r m K l u T  THE EMPENNAGE-- Continued 

M 
o a o  oa o 
o a o  
o a o  
o a o  
o a o  
o a o  
o a  o 
o a o  
o a o  
o a o  
o a o  
o a o  oao 
o a o  
o a o  

0.80 

0.80 

0 9 0  
0 9 0  
0.90 
0.90 
0.90 
o s 0  
0 9 0  
0.90 

0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  
0 9 0  
0.90 
0.90 
o s 0  
0.9 0 

1.00 

1.00 
1.00 

1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 

1.lo 
1.lo 
1.lo 
11 0 
1 1 0  
1.lo 
12.0 
l a 0  

1d.O 
l a 0  
1 2 0  
1 J O  

1 . lo  
1.lO 

IJO 
1 . l O  

1-20 
1.lo 

a 
1 1 3 2  
1 1 3 3  
1 1 3 4  
1 1 5 4  
1 1 3 4  
1 1 3 4  
1 1 3 4  
1 1 3 4  

1 1 3 4  
1 1 3 3  

1 1 3 4  
1 1 3 4  

1 1 3 3  
1 1 3 3  

l l J e  
11.31 

1 1 3 0  
1131 

1 l a 6  
1 1 A S  
11 ;26  
1 1 J 7  
11.lB 
11.l9 
1 1 2 9  
1 1 1 9  
1 1 3 9  
1 1 1 8  
l l . l 7  
1 1 L 6  
1 1 2 6  
1 1 d 5  

11.l4 
11.l5 

1 la4 
1 1 3 3  

l l A 7  
1 1 . 4 7  
11.47 
1 1 . 4 7  

11.4 7 
1 1 A  7 

11.4 7 
1 1 . 4 7  
11.47 
1 1 4 7  
1 1 . 4 7  
1 1 . 4 7  

1 1 . 4 6  
11.4 7 

1 1 . 4 6  
1 1 . 4 6  
11.46 
1 1.46 

1 1 . 4 9  
1 1 . 4 9  

1 1 . 4 9  
1 1 . 4 9  

1 1 . 4 9  
11.49 
11.4s 
11.4s 
l l A 6  
1 1 . 4 e  

1 1 . 4 9  
1 1 . 4 9  
1 1 . 4  9 

11.48 
11 .48  

11.48 
1 i r e  
1 1 . 4 7  

- 05.l 3 - 0 4 J  0 - 0 3.07 - 02.0 5 
- 0 1 . 5 4  - 01.03 
- 0 0 . 0 1  

0 0 5 0  
01 .01  
01.5 a 
02.03 
0 3.0s 
04.09 

06. l4  
0 5 1 1  

07J.7 

- 0 0 3 8  

0 8 8 0  

- 05.09 
- 0 4 . 0 7  - 0 3 . 0 5  - 02.0 3 
- 0 1 5 3  - 01.92 
- 0 0 5 1  
-00.01 

0 0 5 0  

0 1 5 1  
0 1 . 0 1  

03 .03  
oa.01 

04 .06  
66.08 
0 6 2 0  
0 7 A  2 
08-24 

- 0 5 J 5  

- 0 3 . 0 8  
- 04J 0 

- 02.0 5 
- 0 1 9 4  

- 0 0 5 2  - 0 0 . 0 1  
00.50  
01.02 
01.52 

0 3.l1 
04.09 
05J2 
06.l4 

0 8 2 0  
07.l7 

- 0 1 . 0 3  

08.03 

-05J5 
-04 . l l  - o 5.08 
- o m 5  

- O L D 4  
- 0 1 5 4  

- 0 0 5 2  
-00.01 

0 0 . 5 0  
01 .02  
0 1 5 3  

03.06 

05.l3 
04.09 

0 7 1 9  
0 6.1 5 

0 8 8 8  

oaor 

CL  
0.64 8 
0.66 2 
0.66 6 
0 6 5  6 
0 6 6  7 
O S 5 7  
0 .6 6.6 
0.66 7 
O d S  6 
0 6 5  7 

0 . 6 5 7  
0.65 6 

0 6 4  4 

0 6 4  4 
0.65 1 

0.64 1 
0.63 7 
0.63  3 

0.7 0 3 
0.70 1 

0.71 9 
0.71 1 

0.75 0 
0.74 0 
0.74 6 
0.74 7 
0.7 4 6 
0.73 3 
0.7 2 0 

0.70 6 
0.70 1 
0.69 8 
Ob9 4 
O b 6  0 

0.7 I a 

0.68 a 

o a 5  a 
0 8 5  4 

oas 4 
0 8 5 4  
0 8 5 4  
0 8 5 4  

o a s  4 

0 8 s  a 
0 8 5  5 

o s 5  I 
0 8 4  6 
0 8 4  7 

0 8 5  2 

0 8 5  6 

0.85 6 

0.84 4 
OB4 f 
0 6 4  1 

0807  

o a o  7 
0 8 %  

oai I 

o a o  9 
o a o  7 

0 8 0 5  
o a o  3 
o a o e  

OS0 7 

0.81 1 

0.81 1 
os1 0 

O S 1  0 
0.80 0 

0.7Y Y 
0.7 9  9 
0.79  4 

CD 
0 1 4 2 2  
0 2 4 2 4  

0.l4S8 
0 5 4 2 7  
0.l425 

0 ~ 4 8 6  

o - l 4 a a  
0 2 4 ~ 2  
o a a a 1  
0 1 4 8 6  
OA.424 
0 1 4 2 4  
0 , 1 4 8 1  
0 , 2 4 1 0  
0 - 1 4 0 8  
O L 4 0 6  
0 , 1 4 0 9  
0 . l405  

0-2511 
O J 5 0 8  
0 . l519  
0 . l 5  1 9  
0 1 5 2 8  
0 3 5 3 4  
0 5 5 3 9  
0 2 5 4  1 
0 2 5 3 8  
0 5 5  2 4 
0.l512 :%; 
0 1 4 9 5  

0 - 2 4 9 6  
0.3.497 

0 1 4 9  3 
0 1 4 9 4  

0 1 9 3  ti 
0.l945 

O i l 9 3  0 

O J 9 2  6 
O A 9 2 5  
0 1 9 2 9  
0 1 9 2 4  
0. l928 
O J . 9 2 7  

0 1 9 a 5  

0 5 9  e 6 
Od13 2 0 

0 1 9 3 1  
O d 9 3  7 
0 5 9 4 7  

o ~ 9 3 a  

o a g a e  

0 5 9  a 3 

0 3 8 7 5  

0 , 2 8 6 4  
03867 
0 1 8 6 7  
Os86 6 
0 - 1 8 6 5  
O i t r  6 5 
0 5 8  6 3 
0 5 8 6 4  
0 1 8 5 6  
0 5 8 6 6  
0 5 0 6 1  
0 ,1860 
OJ.8 6 0 
O.l.8 6 6 
0 3 8 6 9  
0 5 8 8  0 
0 3 8 8  2 

Crn 
OD 3 
0.026 
0.0 55  
0 .056  
0.057 

E G  
0 .057  
OD57 
0 . 0 5 6  
0 . 0 5 6  
0 . 0 5 6  
0 . 0 5 6  

0 ,054  
O D s 6  

0.053 
0.0*0  
0 . 0 4 7  

0.04 5 
0 .047  
0 .048  
0 . 0 5 0  
6053 
0.056 
0 . 0 5 6  
0 .057  

4.056 
0.05 3 
0 6 4 9  
0.049 
0.050 
0 .047  
0 .044  
0 0 4 2  
0.0 5 9  

0 . 0 5 8  

- 0 . 0 1 5  

- OD14 
- 0 . 0 1 3  

- 0 0 4 5  
- 0 . 0 1 4  
- 0 . 0 1 4  
- 0 . 0 1 4  

-0 .014 
- 0 0 1 4  

- 0 . 0 1 4  
- 0 8 1 4  
-0.015 

- 0.01  4 
-0 .012 

- 0 . 0 1 9  
- 0.01 6 

- 0 . 0 2 2  

- 0.01 4 

- 0.0 1.6 
- 0 . 0 1 5  

- 0 . 0 1 4  
- 0.0 1.4 

-0.015 
-01315 - 0.01 5 
- P a 1 5  - O D 1 5  - 0.01 5 - 0.01  6 - 0.01.4 - 0.0 13 
- 0 . 0 1 4  - 0.016 
- 0 X I l B  - 0.021. - o.0a3 

(3.0039 
O p 0 3 3  
O D 0 2 8  
0 . 0 0 1 8  
. O B 0 1 4  
o.CIo12 
0 . 0 0 0 7  

-0.00 0 I 
0 . 0 0 0 2  

- 0 . 0 0 0 4  
- 0 . 0 0 1 1  
- 0 . 0 0 1 4  

::g,OE 
- 0 . 0 0 3 9  
-00053 

- 4 8 0 4 7  
- 0 . 0 0 5 8  

0 . 0 1 3 9  
O D 1 2 7  

0 .0097 
0.0 1.1 9 

o A 0 6 9  
0 0 0 5 ' 1  
O D 0 2  1 
0 . 0 0 1 5  

- 0 . 0 0 0 1  
- 0 a o 4 2  
- 0 . 0 0 8 2  
-991.13 
- 0 4 1 1 9  
- 0 a 1 2 4  

- 0 6 1 4 3  
-003.36 

- 0 . 0 1 4 8  

- 0 . 0 1 a 9  

- o o o a a  
- 0 . 6 U t 9  
- 0 8 0 1 1  
- 0 A O O 5  
- 0 o o o a  

0 . 0 0 0 2  
0.000 5 
0.000 8 
0 . 0 0 1 4  
0 . 0 0 1 7  

0 . 0 0 2 0  
0.0020 

OD025 

0.00 3 3 
0 .0039  

OB058 
0.0050 

o n o a 7  

- 0 . 0 0 2 1  
- 0 a o z a  
-0 .0ooa 
- U D Q 0 5  

0.0000 
0 . 0 0 0 3  
0.0006 
o a a o 7  
O D 0 0 8  
0.0009 
0 . 0 0 1 1  
O n Q i 3  

o o o a l  
0 . 0 0 1 5  

0.0027 ." - - 
O D 0 3 4  
0.0 0 39  
0 . 0 0 4 4  

O D 1  9 

0.01 1 
( I D 1  5 

0.01 0 

0.008 
oa 0 9  

0.007 
n o 0 7  

0 . 0 0 9  

0 6 0 7  

o n 0 4  

0.006 
0 .006  

- O D 0 1  - 0.00 4 - 0 . 0 0 0  - 0.01 3 - 0 .017  

0.01 8 
OD1 4 
OB1 1 

0 .009  
OD08 

OD09  
O D 0 8  
0.0 0 8 
O D 0 8  
0 . 0 0 8  
0.008 
0408 
0.006 
O D 0 1  - 0.0 0 4  

- O D 0 8  - 0.01 a - On16 

o a a s  
0.020 
0.01 8 
0.01 5 
0.01 f 
0.01 1 
oa10 
0.009 
0.007 
01305 
OD04 
OD02  
0.0 0 0 - 0.0 0 4  - OD0 7 - 0.01 1 - 0.01 5 - 0.01 9 

o a a 3  
0.01 9 
M i 6  
0.01 3 
0.01 2 
OD1 0 
0 . 0 0 9  o n a e  on o s  

0.0 o a  
0.00 5 
0.004 

- 0.0 0 0  

- 0.007 
- 0.0 0 4  

- 0.01 6 - 0.02 1 

- 0.01 I 

C" 
030203 

0 .011  4 
011157 

0 . 0 0 7 7  
0x1056 

0 . 0 0 l Y  
0.0037 

-0.0000 
- 0 . 0 0 2 1  

-0 .005 '1  
- 0 9 0 3 9  

- 0 .0117  - 0 . 0 1 6 1  - 0 . 0 2 0 6  - 0 . 0 8 5 4  

- 0 . 0 3 4 9  
- 0.030 1 

- 0.00 7 8 

0 . 0 1 6 9  

0.00 4 9  
0 .0085 

0 . 0 0 5 9  
0 . 0 0 2 9  
0 0 0 1 5  - 0.0005 - 0 .0019  

-0.0027 - O D 0 3 5  

- 0.00 8 6 
- 0.00 4 6 

- 0.01 3 0  - 0 . 0 1   7 7  - O D 2  2 4 - O C 2 7 0  - OD319  

o a t a s  

0 . 0 2 0 5  
0 . 0 1 5 8  
0.01 1 3  
OD0 69 
0 .0056  
0d053 

OD0 17 

- 030023 
- 0.00 0 3 

- 0 0 0 4 3  - 0.00 6 0  - 0.00 60  
-0.0125 - 0.0167 - 0 .0214  

- 0 . 0 3 1 5  
- O D 3 6 7  

- 0.00867 

OD21 5 
0.0165 
0 . 0 1 1 9  
0 . 0 0 7 7  

0.00 3 7  
0 . 0 0 5 6  

- OD00 e 
0 . 0 0 1 1  

- 0.00 a e  
- 0.00 6 8  
- 0 . 0 0 4 0  

- 0.00 e 1 - 0 ~ l a 5  

- 0 . 0 ~ 1 9  
- o ~ a  6 6 

- 0.01 6 9  - 0.02 1.5 

-0.00569 

f 
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TABIE 111. - STATIC LATERAL-DIXETIONAL AERoDyNAMlC DATA FOR 'l3E BASIC 
WEN'NAGE - Concluded 
J2-O - Concluded for a 

CD cm c, P C" M 
1 2 0  
120 
1 2 0  
1 2 0  

1 2 0  
1 2 0  

1 2 0  

Lao 

l a o  
1ao  
I a o  

l a o  
l a o  

l a o  

1 2 0  
1 2 0  

1 2 0  
1 2 0  

130 
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
1 3 0  
13 0 

1.40 
1.40 
1.40 
1.4 0 
1.4 0 
1.4 0 
1-4 0 
1.40 
1.40 
1.40 
1.40 
1 A  0 
1.40 
1.40 
1.4 0 
1.4 0 
1.4 0 
1.40 

a 
11.48 
11.48 
11.48 
11.48 

11.48 
11.48 

11.49 
11.49 
11.49 
11.49 
11.48 
11.48 

11.48 
11.48 

11 .47  
l L 4 V  
11.46 
11 .46  

11 .40  
11 .40  
11.41 
11 .41  
11.41 
l 1 A L  
1 l . 4 b  
11.41 
11.41 
1 1 A L  
l i r a  
11.41 
11Sl 
11.4 1 
11.41 
11 .40  
11 .40  
11 .40  

1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 5 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 3 6  
1 1 5 6  

I 1 3 6  
1 1 3 6  

1 1 3 6  
1 1 3 5  

ooa a 
0.01 8 
0.01 5 
0.01 3 

0.01 0 
0.009 
0 .007  
0.006 
0.0 0 4  

0 .001  - 0.001 - 0 . 0 0 4  

0.01 a 

o a  o a  

- on08 - 0.01 a 
- o a a  a 
- 0.01 6 

0.0242 
0 .0191 
0n142 
0.00 9 4 
0.0066 
0 0 0  4 5  
0.0023 
0d003 

- 0.00 4 3  
-0 .0065  

- 0.00 a o  

- ono 9  3 - 0.01 3 9  

-05-17 
-04-13 
-03-10 

- 0 1 5 5  
- 08.06 

- o o s a  
- 0 1 0 4  

0.75  7 

0.7 5 9 
0.75 9 

0.76 I 

0.7 6 1 
0.7 6 3 
0.76 3 

0.76 0 
0.76 3 

0 3 5  LI 
0.75 8 
0.75 8 
0.75  4 
0.75 1 
0.74 8 
0.74 8 

0.76 a 

0.76 a 

0,175 9 

0 - 1 7 5 1  
OJ75 7 

OJ75  1 
O J 7 5 1  

O J 7 5 2  
0 - 1 7 5 1  
OJ75 1 
OJ75  3 

OJ74  6 
0 5 7 4 9  
0,175 4 
0 3 7 5  5 
0-175 9 
0 5 7 6 6  
OJ7 B 1 

0 5 7 5  a 

0 5 7 4 8  

- 0 a o a 1  
-0 .0017  
- 0 . 0 0 1 0  
-0 .0005  

0.0000 
0 . 0 0 0 1  
O D 0 0 6  
0 .0010  

0 .0018  
0 .0017  
0 .0020  

0.0033 
0.0039 
0 .0048  
0.0058 
OB062 

o.oo1a 

o a o a 5  

"" 

- o n a s  - OD27 
-0 .028  
-0.Oa9 - 0.029 
-0 .028  
-0 .028  
-o .oas 

- 0 0 . 0 1  
00.50 
01.02 
0 1 5 3  

0 3.07 

0 SL4 
06L7 
0 7 2 1  

oan4  
0 4 2 1  

- 0 n a 8  
-0 .027  
-0 ,027  
-on26 " ~ ~ 

- o n a s  
- 0 . 0 3 8  
- 0 . 0 3 1  

- 0 . 0 3 4  
-0.0116 

- o i l 9  i 
- 0 ~ a 4 r  

- 0 . 0 3 5 2  
- OD297 

- OD413 0 8 2 5  

- 0 5 3 . 1  0 6 7 7  0 1 5 9 9  - 0 . 0 1 8  
- 0 4 z 4  0 6 7 8  O J 5 9 1  - 0 . 0 1 8  
-033.0 0 6 7 8  O J 5 8 5  - 0 . 0 1 8  
-0a .07  0 6 7 8  0 3 5 7 9  - 0 . 0 1 7  

0 6 0  0 - 0.01 8 

- 0.00 1 8  
- 0 . 0 0 1 5  
-0.0008 

0.0.00 3 
- o ~ o o a  

o a a 4  
o o a l  
0.01 7 

0.01 a 
0.01 3 

0.009 
0.008 
0.006 
OD04 

- 0.001 
0 .000  

- 0.004 - o n o r  - ODI a - 0.01 7 

- o a a g  
- 0 . 0 2 2  

o a o a  

0b145 
0d095 
0 .0071  
0.0048 
0 .0027  

- 0.00 1 7  
0.0005 

-OD040 

. 

- 0 1 5 6  
-01114 O b 7  9 

0 6 7  9 
0 6 8 0  
0 6 7  9 
0 6 7  8 
0 6 7  9 
0 6 7  8 
0 6 7  7 
0 6 7  7 
0 6 7  7 

0 2 5 7 9  
0 1 5 7 7  

- 0.01 9 - OD19 
- 0 . 0 1 9  
-0 .019  - 0.018 - 0.01 0 
-0 .017 

-0 .019  
-0 .019  

- 0 . 0 1 9  
- o a a o  
- o a a l  
- o a a o  

OD005 
0 .0006  
o n 0 0 9  

- 0 0 5  a - O O D l  
0 0 5 0  
01.02 
0 1 5 4  
o a a s  

" ~ 

O J 5  8 0 
O J 5 7 8  
0-15 7 8  
0 . l 5  8 1 
0 2 5  8 1 

0 0 0 1 3  

0.0017 

0 . 0 0 8 2  
o a o a e  

OD014 

OB018 
- 0.00 6 6  - O D 0  9 1  

-OD191  
- 0.01 4 1  

. . 

0 3.08 

06JS 

0 7 2 3  
0 6 3 8  

043.a 

0 8 8 7  

O a 5  8 4 

O - i b  0 1 
O J 5 9 1  

0.0035 
0.0039 
0 .0045  
0.0049 

- 0 . 0 8 4 4  
- 0 ~ 3 0  a 
- 0 . 0 3 6 9  
- 0 0 4 3 4  

0 6 7  5 
0 6 7  2 
067  0 

0 T 6 l O  
OJ.620 
0 3 6 3  6 

- 0 6 L 8  
-04-14 
- 0 3 5 1  

- 0 1 5 6  
- 09.07 

0 6 3  3 
0 6 5  3 

0.63 1 
0638 

063 a 

OL489  
03 .484  
O J 4 7 9  
0 3 4 7 8  
0 1 4 7 7  
0 -1477  

0 3 4 8 6  
OL48 5 

OL48 5 

0-14aa  

0 ~ 4 a  8 

0 . 0 0 0 0  
0.000 5 
0.0008 
0 .0006  
0 .0007  
0.0009 
0 .0010  
0.001 0 
0 .0010  
0 .0007  
O D 0 0 8  
0.0006 

0.0 2 5  

0.61 6 
o n a l  

0d258 

0 .0151  
0.020 3 

0 .0104  

0 .0053  
0.0080 

o o o a g  
0 .0006  

- 0.00 s a  
- 0.00 s 3 

- 0 . 0 0 1 7  

-0 .0068  

0.01 3 
0.01 I 

-01 .05  - 0 0 5  2 
- 0 0 . 0 1  

0 0 5  0 

~ "- ~ "" 

0 6 5  2 
0 6 3  3 
0 6 5  4 

0 6 3  2 
0 6 3  3 

0.65 1 
0 6 5  0 

0 6 3  1 

0 6 3  a 

0 6 3  a 
o s a  s 
o s a  8 
0 6 2 4  

- 0 0 1 3  

- 0 . 0 1 3  
- 0.01 3 

-0 .013 
-0.01~- 

0.01 0 
0.0 0 7  
0.005 
0.003 
0.001 

- an o a  
- 0.001 

o u a  
0 1 5 4  - o n 1 1  
oa.05 
0 3.09 
04J.8 
05J6 
0 6 2 0  

0 8 5 0  

~~ ~ 

0 7 8 4  

o z 4 9  a 
O J 5 0  3 
OJ518 

O J 5 5 1  
OJ53  4 

OJ5  7 3 
0-159Y 

- 0 . 0 1 2  
- 0 . 0 1 3  
- 0 . 0 1 3  

- 0 . 0 1 4  

~ ~ ~~ 

- 0 0 x 3  

- o n 1 5  
- o n 1 6  

06007 
O D 0 0 9  
0 . 0 0 l O  
0.0016 
0.0023 
o B o a 9  

- 0.005 - 0.00 9 - 0.01 3 - 0.01 9 

"- ~ - 

- o a a  4 

- 0 n i i S  - o a a o a  - o n a s 4  
- 0 . 0 3 1 6  - 0.03  7 8 
-OD453 - 0.034 
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TABU IV . - INDEX OF CONFIGURATION COMPARISONS, TABUS, AND FIGURES FOR 
THf3 u3NGITUDIMAL CHARACTERISTICS TESTS 

Basic model v i t h  
and XiGhout 
horizontal  tail 

H f e c t  of change of 
wing camber with 
End without model 
h o r i z o n t a l   t a i l  

Area-rule modifica- 
t i o n  of fuselage 

Conventional 
miselle M 
ine ta l la t ions  

Conventional 
miesile H 
Ins t s l l s t ione  

Moment-of-area 
missile H 
i n s t a l l a t i o n s  

Fuel tank 
lnetal la t ione 
with and ui th-  
out model hori- 
zontal tail 

Bomb a d  gun- 
housing instal- 
l a t ions  

Fuaehge  dive-flap 
ins ta l la t ions  
Kith ana without 
mbdel horizontal  
tail 

Aerodynsmic c h e a c t e r l a t i c r  
Configuration 
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A-19785 

Figure I. - Photograph of the model  instal led in the Ames 2 - b y  2 - foot 
transonic wind  tunnel. 



, .  .. . . 

Refer to Table I for 

model  specifications. 

1"- 10.53 F' 

b- 17.38 .- 7.44 -1 
I 
1 

Dimensions  in  Inches 
I except as noted. 

"I2-351 W k 

L- OBBC 

Figure 2.- Bosic model  geometry  for  the SI , S p ,  S3, and  S4  configurations. 

i i  . .. . . 



. .  

Mlssle pylon, PT 

length 

maximum frontal area 

5.57 In, 

,075 In! 

Flgure 3.- Model with rnlsslle pylon Installation, PT . 

.. . 



. .. 

Missle M 

length 3.46 in. 

maximum dlameter ,256 In. 

maximum frontal area .OS2 in? 

" "" ~ "" 

. .  

( 0 )  SI M ~ T  

Figure 4.- Model with four missile M installations, 

. .  



. .  .. .... 

I 

I 

4 

-t 

/ \ n 

\ I u 

(b)  SI M4F 

Flgure 4.- Contlnued . 

. ..  ... 



. . . . . . . 

( c I  SI M,F 

Figure 4.- Contlnusd, 

. .  . . .  . . 
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Mlssie N 

length 5.20 I n .  

rnaxlmum diameter .EO in 

maximum  frontal  area .031 In? 

. .  

u 13.77 C' 

(a )  SI N ~ T  

Figure 5.- Model with three  missile N installations. 

. . . . . . . . 



( b )  SI k4w 

Figure 5.- Continued, 



( c )  SI NET 

Figure 5.- Concluded. 

- . .  .. . . .. 



Mlssle pylon, PM 

length 

rnaxlrnurn frontal area 

12.00 in. 

246 h 2  

I / \ I 
3.95 

" 

\ 

Figure 6.- Model with  moment -of  -area-  rule rnlsalle pod  and  pylon  installation, PM . 



Figure 7.- Model with missile td moment -of -area - rule Installation, S, M4s(. 



I 

Fuel tcrnk, TT w T, 

length 

maximum diameter 

maximum frontal area 

8.37 In. 

.e0 in, 

.BO In? 

. . .  . .  . 

I 

( 0 1  SI TT 

Figure 8.- Model wlth two external fuel tank  installations. 

I 

u3 
m 



+ 
(b)  SI  TTTW 

figure 8.- Concluded. 

c 

. . .  .. . 



L 

Bomb, A 

length 

maximum  diameter 

maximum frontal area 

6.20 in. 

.88 In. 

.61 in? 

Figure 9.- Model wlth bomb inetallatlon, SI A .  



n 
Gun housing,  G 

length 

maximum frontal m a  

7.48 hr. 
.76 in2 

't 
I-,- 

. . . . . . .   . .  

Figure 10.- Model with gun- housing  installation, S, G. 

. . . . . .   . . . . . . . . . . .  . . . .   . . . . . . . .  



. 

, 
. .  

I 

Dive flap, Fsor Fu 

projected  frontal 
area per flap 

extension angle 

i 

(a) SI Fs 

Figure 11.- Model wlth two dire - flap installations, 

. .  .. . 



.. .. . .  



Model  fuselage  station,  inches 

(a) Cross-sectional -area distribution of SI  and S, . 
Figure 12. - Cross -sectional-area and  second -moment-of  -area distri- 

butions of the basic model and other configurations. 
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Model fuselage station, inches 

(b) Cross-sectional-area distribution of S, , S ,  M,, , S, M,, , and 
a comparable Sears - Haack theoretical distribution. 

Figure 12.- Continued. 
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As in reference 2, the 
fuselage  contribution to 
the  second -moment -of- 
ore0  distribution hos been 
neglected. 

4 8 12 

Model  fusetage 

16 20 24 28 
station, inches 

(c) Second -moment-of -area distribution of S ,  , S ,  M4Tt S, M4H, and 
a comparable Sears -Haack theoretical distribution. 

Figure 12. - Concluded. 
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. .  

-4 0 4 8 12 (for M =.SO) 
a 

a 

(a) CL VS. Q 

Flgure 13.- Variation of lift  cwfficlent with angle of attack,  drag coefficient, and pitching- moment 
coefficient at  constant Mach number for the basic model mnfiguratkm. 
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Figure 14.- The variation with  Mach  number of longitudinal  aerodynamic 
characteristics of the model with two types of cambered wings. 
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Figure 15. - The  variation  with  Mach  number  of  longitudinal 
aerodynamic  characteristics of the basic model  and 
the  configuration  having  the fuselage modified  according 
to the  area  rule. 
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Figure 16. - The variation with Mach number of longitudinal 
aerodynamic characteristics of the model with and 
without  conventiona1  missile M instaIlations. 
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F t p ~  16.- Concluded. 
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Figure 17.- The  variation  with  Mach  number of longitudinal 
aerodynamic characteristics of the model  with  and 
without N missiles. 
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Figure 18.- The variation with Mach number of longitudinal 
aerodynamic characferisfics of fhe configurations designed 
according  to the moment-of - area  rule, the comparable 
conventional missile M configurafions, and  the  basic 
model. 
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Figure 18. - Concluded. 
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Figure 19. - The variation with Mach number of longitudinal 
aerodynamic  characteristics of the model  with  and 
without  external  storage  tank installations, 
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Figure 20.- The  variation dth Mach  number of longitudinal 
aerodynamic  characteristics of the model with  and 
without the bomb and  gun -housing  installations. 
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Figure 21.-The variation with Mach number of longitudinal 
aerodynamic  characteristics of the model with and 
without  dive  -flap  installations. 
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Figure 22- The variation with Mach number of lateral-diuecfionol aerodynamic 
characteristics of the basic del with and without  the empennage. 
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Figure 22.- Continued. 
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Figure 22.- Concluded. 


